Afg X|EA1 







7 St21 MEI 


RX\g X|£A1 


(?)K|STAI 



DRIa 


v 



^ AA A^A AA AAAs SMM, o- AAA f4H4 SMM 

^tj-ol x}e|sfl ojH^v xwg- yj-^cil H HAA A&AA cR AAAs S11H4. «Mll> 4 

AA SM3^ 0^4 jiL^S AMfy] nfl^oj] t\jLX\ tfe 9)A°] %g^5. l-g^Sl ^ 0 } o}^o] 
*1*1 Sfe 31M AAA A. s 0 144 ^ A*} A °A*\A 444 AA ¥ *l-*ls &AA A S14H4. 

3WI, AAAA 44^4. 444 A± a-A^-A^ fe^^°l7] HAA 4444 AAA 1 

44 44 As. 44 4313 o]sfl7i- ^ 44 . s 4 444 4434 44444. -2-444 A 

AA -2-5)1444 AAAs 44«l) A AAA 7l^s 01=4 xj 4 ^.hs oil- 4444 ^4V m 44 
44444 44 4444. 444 444 4 H 4 ?}SA-A 44414 44 °lt 44^ 3l7|13 0 l3. 1 
AASS. 444 444 ^4 A 444 4444 4 o]Q AA 444 mi4-2-44 SMI 4 

714 444 AAA A. 



#4 4444 ^rJ44. o]n] 444 4444 mM : 4422 444. 2422 41414 

4 °l«fl# 4412 44 44 444 444 4444 -g-fLO- 42 44 4441 twit- #4444. 
#, 444 4414 44$# Ufl, §414 444 «M 4441 44 144 42. $4 ^Xfl -^jZ)- ^1-i- 
4#44 4444# 44 242 244 4-44 §4141 4#4# 41 441# 4422 44 444 24 

4^41 2441 #44. 

4 244 424§ 44 44 l^g. 44 44 444- 444 oi<5fl 4 4-g-oj] ^2 jjLj! 4 

44$#44. 2424414414 44#441 444 424 4, 44#4 24 §44-442 7} x|ji 4 
41 444 4 424 24-4 444 444 #44$#44. °^4 2444 444 244 44 44# 
444 444424, 4444 44 4^4 42 4444444. 

24 4441 44 44444 4 24-g- 424# #4422 4444 24 44 44 244 444 4 
44 4444. 



v 




A 

HLAfg X|EAfe EL7\\ ##4 L\^0\, HLA^°| £]^ 3&0j| 4 3iir 

lh§4 imm a 3# Alton *&## ^i^^lilk 





a 


4^ JH^°| % =4, 2009 ?m H^goil u-m ^44 ^#4§°l 014 44 

HZW4 7H4 m, 444 4^1 m, 444 444 44 4 43, S4 434 44, 4 
44 43 44 4* 44434 ^W4 444 34 x|£ 4143# Ai|A|5^M4. 


A 


1.44 ^#4 444 4 44 


41 2*§ W1S 21*«7| 4* °l**1 m\H 
a) aa yy 45i* *°)y ^#<Hi7ii 444 i» 
414 1* 7|=7| ¥I*M S21KNCTM, 1989). 
114427)111(NCTM)4 ¥=41 y* ^is 4 
41 7)A|* §2, 41* 14 tH! 1 44* 1111. 
4142S §** suit 4 3ay. 4142S 1 a) 
£*t 4 212 , 414as 4§1 4 31 “! 114 ?! 
* §2, i - *§ 41 2** **tl 3117)1 HI S 
a* D417| ¥)1 yo„ty ^y* y-s*°«7)| miy 
1* 245)2 514(1989, 2000). 

£1 44111 414 2*3)?]°M4 7|§y°j 7|| 
1, 14, 14* °1 W 2 , A|-g-a| y§* 444as 
1*11 1414 44* lay, 7H11 oje) 7 )t| 
§711*- 444as 7)a42 y44°s HS44 44 
4 4£* 7] S£* §412 31. 2B)2 41 %m 
s < S°ll 41444 7(11 °1 sH, fealty 7)al, yy 
43 §1 sfli §5)2)- 3|£4 44* 4*1 4§§ 2 
2)*1 §*43 4** 1*|| 12S1HS 41§ 1# 
23)2) 2*4°] 141 7jS7) S|§ 23)S)2 7|£*U 
3K2*3)l7|£Jjl, 2011). 

°I41 4*1 2*1 1212 41 2*1 *4l£ 

3111 mi. asm §§2*11 43 §4 «°i § 

12) DMI S)*H “H44 4414 Is), 12 2*§ 
1 §1 °M4 2 24 *41 y«s| ^aj 

14 D))§°» £3 AH-22) 21d)2 H^7|2 y*| 
31. « °I*°M* I2°fl7) ¥=1 2*°1 

*2144 2)lo)| Bjcfll AH2 7)0) 8J2 HI. O) 
4 2S)i A)cJ) o^S 11 1 ¥3 4H 1« -Nas 
§ AlSSM «C)§ 1»«A) 1 4 2la°), «7|)2) 


2 ** 7(H*(-7] ¥11144 8*iy 4*1 ii-421 12 
l-ft 4§12S 41«te 144 8W4 7hao)|A)E y 
41^. 

1112S 4*1 24 11 1§7H2 4*)- 24)2) 

§1 °£ 11 5L°HI, 141. §SH 7)*1 1 ln|12 
7j-2*)2, o|b) 1 *H*o| 4 5)22 

*J-2 4*) 2§2) H)4 1 11 ^2 H*)2 1 

01 42*^2 me). 


Q •j at! son 

4*)2 4S)2 4)120)17)1 35)3)05 4^ 

*14 111 41* *fl°<f»)4, °l#“) 111 £0)2) ± 
m 11. °1B)1411 4# 114 111 4114 
1°« 111 ai** si*)2 5il(7M 1, 

1998). 

aaa 

41114°w 7)22) 111, yyi* 44)2) o) 
*1*3) 2 7)42 414)4 141 22011. 411 
14* 41111*4 51117)20)12 44)1 yyi 

* 1*1 4 SM 2)1, *3)1 £5 0|* 111 A)2 
1411112S 411* 4 M7D rn. 

• aaa 

4*M|t) 7)£2|2 111 14*)! 411 i*o|L) 

7)*. yi, 1144 a§ i=fc«i yys imi 

2|°l* aillfe 4y°ll. 411** 41°) 4* 
« 411 ay 414 111 7jz)o|L) IE* 411 
Sl7| 5112 o|S|)S)2 q ife o|HA|7|te ifl 2* 
*41. 


- fcia 

411 «4°M 2s| HI 44 114 *41 a 

±o)o|, o|o| my. iyi *41 11 ^2 H = *11 
4H 7^1o|a)e 2414 lo|y. o| fe 44)1 44 4 
1* 411 ** 414 4a 11 41om. 

- seta 

411 0)0)1117**4 4412)1* m *1 
1*as* 2 1 * *17) imil. 414 41 7M 
* 4112. 2 l3)t 411711 *A)y y= lyofl 

1*127) S)2 *yy -111 41 4)^2 £sn 4 

** 4 S!4 4a 1141°ll. 

1*11 y*y a)* S ms iy 4141*1,4 
11. Ill 41 £417J 41* 3)°l 7)*12 y§ 
23|*.o|e)ji y 4 yy. ofls =o| 4 y 2 ^a) 44 
life 413)1. §1 *H*2| y* yrn* 4*M 11 
*4 14 41oll o|#2) 2 t)s 411 14 411 
y y * 1 * *411 £) 2 , o)B)y £s)iy m£4 * 
HHl 7 )Ajoi Ojy 4 *o)L) y *2 mm* 11 

“iy ** 4111 ¥)*B imi* 01 * 111 * m *mi 

os *212io|y. m l)o) 7 ) o|e)y m£i 414 

•ami §m 41 * 1 * 117)2 a §m *-1 

S)S 1 3 ) 045 ) 0 ) ye)iy * 2 )» 7)7)4 4 ym 14 4 

2y 227) ¥)c). 


02 ass 

41 24 I 20 BI »|)441£1 4l£l£ *7^1 

*0)11 mo) 1 yy ojyq| 01142 . 7)1 m 

**o|L) oj4g.SH *3) yo| ys 2*o)|l *27)2)0) 
»y 4t)a7) *11 * yo| *7|7) 0J2C)E yy y 

11 IWiimi 412 ojA^ii yyy 4 y m** 

l*12s 4*7)1 y*y 4 si* im 7 ) all si 


S21. o)7)s| 41 * *115 *as 14 *44 HI 
3) 37)| y» a) yo| * 1 24°J* ¥11 ?ms )211 
yy. all o)iy '-a**! yoi* m** yy y 
2 11 44111 y*y os yyyyy, my 41 
23)*y o)l|s) y§ 23 H)ie y 2 2*1 *yo| 
4i"im* 4i°t ai. 7 ) 14123)1 iy* **i) 

HI* la. 7)1 23)1 7|4|2 *6)) 7|£2 sa. 7) 

* 23)1 7|4|2 **D *1 7)*7|2 5)4 5jmy a 1 

**111* *yy, 12 2*1 m 7)11441 
°|7J- 41* *27) y* 5jo|y yyy *y* a)e y 
41 12*41 1*3) 14 yyy = m yy*y o) 
Ml 11 *** 4111 11 11 7)S» 27)5)2 
7)4* 1211 41 sy ** §111 111 §1 

* 14 3)W1£ §*11 141 51110 ) y 3 } 
11 . 

£11**1 iy 7]y»i §y°|y 41 *o| s 
§* ay 4£ yai y-ai£S ± - ** iyo)| fe 

111 4111 111 0)4 31112 * 4 yaas, 

111 43 §11 £*o| * 4 «£* 11111 7 ) 
*1* yy ¥4 7^1 2 * 0 ) 1212 7J3)1 44 
31. o|2) y§ 1o|ojA) ^y 23)1 y*2 y iy 

y2y2ysii2iai. 



12°M 111* 7,y2 y7j*s 11 * 411 

in 11* ym lasy 4n *ya) 7)417j 

14* £42 ayy 4 37)1 n, yy y2°)i i*h 
7«yi41*o|y E*o|| a|s)i y 7)y *4 7)a» 

4117)1 yy. *=yy *yy 241 3£* 1444 
14* 1*11 4145! *44 §41* 441 §4 
**o|4 *i41 l§7)y°l £* 4 34 o)*1*o| 
6 )M111417i*£ *§S| £* 4 34 o)*1* 


A 
















V 


z® 


IS 

SI 


Bt^eI X\£0\\ ■ t^°| ooj* x|£ Tilt!, 0|^ HH3, 

*Wi ■ t,^ 4§£Koi|A|), JHZW LH§°| 5H-i4 °*il #o| 4 H44 lh§- a|£ a| 

A^M Ai|A|u^L|4 



El£!2| *l£ =S 


ja^z^oii gA® cHBSei a|e =-s* SBSis 

Al|A|a^L|Ch 


■ S!h"o2| ^°I2 


meS2| A|£0|| SKH A| ^o|g H 0^ w A® g H^pg 
Oil SAIS LHS# ^§5^L|DK 



9S4 ^MSKH 44 6|g4 44 aisfil Vmm All 

A|S|£gL|4. 


EhS2| *WS A|E 7IIS! 


ses4 H^Ai A|£ LHg, n^44 

oil §A|£| gOM 7 IS ss tMI SIOK 4 2ia4 

as §b|4£4M4. 


0S2| o|#» hH3 


BS4 o|^w hH 34 o|#o| ^Se|o| £ 4444 
uH3S 4S434M4. 


mm ^4 ■ m 4§y(oiiAi) 


4 44 4A|0|| sHSSfe ■ 44 4S4* oils 


A||A|4S!4M4. 



















































































r 


1 oi*Wia 

saa# ai8*»di 


4 smi m. 

2) 484 5* 83, 484 8S82 58 4 
smi m 

3> 8424 ss as. a-Kasi as*)# 5*t 
4 SMI 84. 


® ->14222 *D°WS1 44014 81 
84 9|2g 91*12 41 #.&«■ 4 
22 *H. 44* 44*12 28 
4* 448 Us 3 4S»1 2-8-84. 

± °I422# 22 2*114 HE# 85*12 #2 a|*h 

e°i, 444 48* 84*12 s# *4 *4, ^=eisi 

±42 45*12 *84 24 24|s SH *224. 

«i *8442 °m-asi 22*, 48, 2224 52 
82 42 “Was 444 4882 5*14 4*122 
* 4*44 424s 2*2 4 SM 44. 

34 7154 34 45 

34 7is | 34 45 

£284 8842 543, 3 492 
‘ 2445 514. 


01442 



1 «w 

----- 

r » * V 




hH 

- 




jj 

■ =- 






34 55 

444 4982 44s, 3 z!9* a 
J 444 5)4, _ 

4*4 441 ±94 51* 594 494 
5 4414 ■894, ±94 5894 4*. 
9*4424 9425*5514. 
444 54 ±8.3M, 44,444 
54 424514. 

4584 *942 543. 3 492 
2-32 4 24. 


3, 2444 5 
2 23, 244 

4 2242 5 


i. a§44 5 
2 23. £24 
4 22425 


4*4 441±94 23 294 224 
2 2444 224. ±94 4a, 444 
24.2544 2242 52 4 24. 


4fi4 44 424 23 4224 88 
4 £284 299. ±945994 4 
£. 544 44 2242524 24. 

' £244 5?142, 422. 54. 44 


4S S44 7| 


•SSafflMW. parabola) 

•2294 SdBWHS- H. aids of pi 
•22414 4512 (vertex of parabol 
•2234 £8(M4MI-tttt. foci 

•2234 5£Kt»ttB-*B. direi 


24 27| 


■ 



42 24144 22 a 
#22 3 42 242 
a 4244 22 22 
°J sfS«s 44 SI 
4. 2242414 24 i 
4 242 2^441 2 
8*14 42 SMI448 224 5 ±22 

4*+7j *4. 444 o| ±94 4*|o| 43 
712 2442 442 242 2 2*1® 5 
SMI *4. 

44 22 242 2*±4 2«s 442 
22±4N 424-S4I 222 242 22 
m 8*144 4 24241 244 4422 


oi if-y 

±ea 42 #H 


© 2224 52 43, £2221 SiS&Jg 52 5 2141 24, 
® =2221 SS444 ±32) itas) 522| 8342 54 
3, =l ZLSHag zii 5 217)1 34 . 

® 2222| *«S0|M 01444 24. 


25 • 4234 #48 


2 2-ta 44 82 48 4 


3. #24 X 4f Sfe 1/441 4*92 2-t44 424. 
4.34afe ±24 #22 4*44 3 7|)^# 34*11 


25 2*4 014 

as ss • a F4 82 i£54 as n 

2 sas 444 23. 0| 822 S32S 1 
ESS 0|5te7| 38*1711 *10) £224 5 
SITU 445 5014. 


1. 8 B°M 8 F4I 4 
3 H 4s# 44s444. 

2. 8 F4 82 141 °|5fe 
44*1 zj-z)- 1 , 2 , 3 , —, 
9£ 22 as 32 ±2 
5 384 «*«( 844. 

3 . ± 2 # 384 424 2 

424. 


442 4- 





H^araoii §A|£ se«2| x|e ^ a.m *l|A|s|S£ 

LA 


ais =a 


A&S'SS A1|“W 0 |J1 ^*||*j°l *||x|^ 


SSS2I 


gBaai ^EfaS4 51 ^BS2| A|£ LHS# a||a|s|- 


■ tl^o| oo| S 


A&aai xieoii ^Ai ^asi ^o| SH o^ *1 a \m 


§£|S^L|Ch 



sea Etjoii ea^ai aaa 


3 ^gS^L|rh 


AH^ goj2f 7 Is 


A&aoilA) AHS bH^Til a n^raoil SA|£| S0j2f 
7 Is* Al|A|S^L|rh 


AHA® BS°I 715 §J #. s^ ^ 
m 4^# Al|A|S^L|rh 


A 



















































































V 




let 3?l x|£ 


m lhsoii m sss ^ss n\M 

sra^LicK 


S4 tt§2| 0|SH 


S4 ffl§2| =S2J- xw® #o» xi|a|s^l|qk 




sawoll x||a® t|# LHSS sH-asm, aq- xw® 
a§* SS$#Mq. 


X|£ Xh£ 


LHS A|S A| Mfitt a# agO|Lf 7 |^ 0 || cm as 
* Al|A|q°J#L|q 


IVI Xf£ 


4£,w, s» 4 4® s zg tv i mm *uaw« 


wi® sH-a 


S4A| Mgoll °U= °^|0| gx|| o| £ O] x|E 

AW® #0» A1|A|S^L|CK 


41 awi 


41 aW|°| ftxil °|S® 4 *IISEJ Oj|A| goj.# Ai|A| 
S^M®. 


tHEhfi m L HS sal 


Vm\M HHS LHSS £°f ■ SalS^HLVh 


tHEhS iVI m 


E!® n^aioil l|§ CHETS ®7| £x||°| x|a =a % 

#0» X1|A|S^L|CK 


4® #5.-|A 


S*m 4 ®, aw, §® Oil#, S®, Mm, 

®Af #°| 0|0V» 4?H§ra4L|ch 



































































0101=71-1- uf-ni 

7 }^ ^ 7 ^ 7 ] 7 \ *1* ^LS. 

°\ 3 - o% 5JO] °-<>lojx] ^flcv^cl-^ 

ZL ^ o]E|]S| u-s. n] =-7.1 qj-i 

tF ~1 0]_0_ -^v y- CHJ- ol _g__E_o_ ^>7,1 n>T7 
— e a a ^ wTr l^a a a- 1 - 

‘Hj-5.7,]^-’ Al^SflO]: ^0]C)-. 

*5^ AlTj-O. offl?} O]f- ^ 
7}r\3\2^x\ <gSL^W. 


--§-*1*119 «4 >e l D W”4^» - 



m 





| . H%°\ H°£ qj 

10 

II. 2009 7H3 S^I-SOII [[^ H^§°| 0|5H 

13 

HI. R2\k\°\ ?m es 

27 

iv. gift tm 

32 

V. §7^1 M*l qj bh g 

37 

VI. ^2^1 — 1 □ 1 

50 

vii. §7f 

55 

VIII. HZW2I =?* 

62 

IX. 37h x|£ 7l|S!°h 

64 

X. 4 h H 

65 

















T 

-L . 5 5 

(541 

I 34 C Id 

1 S-LO- 0 

I T# J55d 

1 77Z 1 1 

1 

1 


44 5-^4 : 44H 21111 44 4H1 

1 H 41 A)-S11- 4>op^ ^S-oflTjl HI 544 
HU ^4- 71 = 71 4 41 4_8-44(NCTM, 1989). 
41445411 9 ^ g](NCTM)fe H*1 n SIS 4 
41 7^1^ < 45 , HI- 44 441 414- 4441, 

HI o g 0-7111- 1 $1-2-01, HU o g o^A}- 

ift 4 $h 44155 m 15a°i°> 444 4 

4 #5,5 • 11 H4 f-*ti Hill 015111 

51- 411x1 11 m 411 #111 4All 

44- 5145 14(1989, 2000). 


5144 7111471 41141 441 44 5-41 45 

14 #4155 4444 444 444 441115 1 
444. 

Ill55 44 5i4 11 14x14-4 44 m 
4145.11 544 144 in 741 4 4114 
7 oW, oi5ii 4144 41#1 444 4 4^4 

15 44 HI 4a, 14 4 H 44 1444 4 
1 4-S-4451144. 


a4 41441 444 5441414 Hi 4 7fl 
1, 41, 114 1445, Hi 41*4 44155 
4444 4144 414 151, 4H81H H 7}z] 
4114 41155 4545 H155 4144 41 
4 151- 715511145 44 . 515 44 4114 
514 H HI l^ 41H a>51,11 

11 411 41 414 454 444 144 444 5 
441 1#4$1 144 14 45155 444 44 
541 5411 HU 7 ] s , 7 \ H 541-5 71^15 
$14(54447144, 2011). 

114 44 541 4544 h 541 4145 
4411 $14. 514 41 m4 41 44 #1 4 
$11 I5011 Hi ufl-oo hi, 4-5 544 

7 0 >111# 4 44 414 5 54 441 444 444 
041 444 54 441-1 1441 H4H 11 
44. 5145 14 ol44 a) 4 4-541 44 5-41 
15444 144 441444 11 $il 414. 1 
4 54514 oi4^ oi^i 4 4 $\ 4,401 41 455 
11514 444 141 4 4 $154, ^xfll 44 


34 

444 4414144 41#1111 41155 44- 
44 HI 411 4444, 111-4 HI 5o>i 5 
471-14, 414 441 44 414 HI 441 4 
411 144 41 5$1#4 5445 $J4( 7 cJ-4 1, 

1998). 

■ CHglAH 
□ so 

441 44111 451 141, 1414 441 4 
4444 5 m 4144 441 55014. 441 
441441 4114 141 45115141 111 
1144 1 $11 11, 14155 on- HI 45 
441 41455 44111 $1114. 

HI 

44°111 l-§-sl4 111 1141 4411414 
41, 11, H 44 54 1541 $115 1441 
11# 54414 4414. 44 444 441 44 
4 414 54 444 HI 1414 la# 441 
541 5445 1444 1 54 14114 4 54 
444. 


ID s# 




































144 H314 ## 444 H 44# 414 3 
3##, #31 #4 444 41# 44 1# s# #44 
#31 4-43143 3##l 4#4. ## 144 H 1 
41 14# #1 1 4# 13 44 #4 #4. 

OIUI-AH 

ado 

144 <3-###4 7fl#i 14-4 441 ## 44 
4433# 3 ## ##7l- 4#44. 1#4 #4 w 
4- #443, n Ian ^wi^i ##4 4# 4-431 
al-g-43#- 41 #44 14 ## 14 41! #4 # 
4! 14# 13 44 #4 #4. 

4144 #14 y H s#3 4# 14# #44, # 
#4, 444 1# 3# 4# l#-§- n>o| AH 43 #1 
3###43 4 1 #4. 31! 1 # 14 31314 4 = 
#4# 14 44, #31 «M# 411 #31-1 !414 4 #j 
1# #4 1444 ### m 1 ## 41 ##4 
# #44! !#431 #3, #44 #44# #31 # 
441314 *R1# 3# 14# 4 #4! #41! #4 
<3# #1- 14471 #sfl 444 # #4144 31 4#4 

33 #34 33# 4. 3 ### #44 #3# 1#3 

#31# #31 "M 311# ## ##31# II #311- 4 
1# l#!# 144# 14! ##1 1 #31 4# 1 

34 -9.4:71- #4. 



#4 3143314 ### 43# 143#3 #14 
#31# s#4 ##4s #4. 31 #31 #4##44 31 
H#4 #l#«ti 1# 4# 4s a#31# 1-9.### 
## #1434 #4# 1 ## 44# ##4s 14. 4 
4# #4##31# 14s #431# 4## #4 3141 
444 33 #131 #4# 4 ## 4314 n4# 4# 


#3#, #44 441 43ls #33 4# #4# #4 
4 3-31 414 ## #4 31## 44 4# is #4 
#4. s#4 #4# 44#'# ##! 3111 44 4 
s 4# 4431## 44##s 44444, 44 44 
s#-#4 #-## 44- 3434-13 #3 34# ##°1 
###414 4431 44 4# 44 s## ##4 #§fl 
3144 4s, 4# 34# ##4 14 #31- 33, 7> 
4 34# ##114 44 7H711414#4 3 4 
1## #41 #44, 4s 3## 13] 4# #41 # 
##- ##! ##7)- 414#4. 44# 1414S 4 
1# #1### 3144 4# 444 #31 4##4 4 
#4 #4 41114471 #4 ## #-31- 344s 

7>#l #34# 4# s# H ##4# #4# 4# 

I 4# 444#s 4#4# #-# 34##4 # 4 
#4. 

34 441°1 #4 #1## #4#4 44131 s 

II SH #3 #34 44#ss 3 • n #131# 
131# a] ## #4# <^ai #4443 1 # $333 
### ## 4#31 3## 1 # # 34 - ## #4# A 
141 4# 1# 4"4# si# 1343 #441# 
§14. #4 4# ##314 14 34 # 411 # ## 
#3134 #c>143 4314. 


#44 7 \ x \ % 4!#^ 

4331# 44## 14# 4413 4 #4 14# 
##4 ##! 431 433# 44# 44a] 741 # # 
#41 3# 3 3441 #31 4#, 4# 43# # 4 # 
3144# 7lloM 3#31 #4# 4 44 11 431 
#-§431 44. ##4 144 3#31 431 #444 
441414# 1444144 44 n ll 414 #4 
#131# is## ##7l-4°l 311 #1 °1-#41 0 1 
°b#4 #4# 4413 11# 311 #1 ##4! 






























°1 11 44 444 444 111 4141 4 

1444 DSM 44 1H451 n 414 7\*m 44 
41 4 44. i*b 441 114114 414 144 
1 14 4111441 AlH^ 4 ^ 0 ) -^ofl ole71^1 
444 144 44114 44! 4" 44. °1^ 41 14 
ft 4 ^ 1 - 444 *1141 141 444 7>xi, 44 ji-B- 
51 4141 444 44114 4144 141 JL^4j-JL 

I 144 14H rtolx]^ tllifaol ^SollTll 

4=4 ity ' 

44 ^4114 ^Xlxl ^ojoj: 41 S-l 444 

*I41 414b 114^. 71^01^5. «tf*aj°l 44 
111 4447>^ 44*1 414. 444 ^Sj- JL 

II si 4*31114 S. 3g&gy ifl-g-o] ° 3 JOJX 1 T$m- 
41 44 1A71- 111 H^O] Cfotr^ AV^ ^o)| 2 j 

1114 1A]§1 ZLHl JL 41 o^Tll l*flSlSl H 4 
1 4S4 414 . ^ajjis sH 4 a)£ 4*31 4 
411 11444 41414b Ai-sjoj^x-i oi ^3-j. 

S -4 11 41 $14. 44 ^°] S-4441 4^51 

44 Aj-5]^ Die)] Al-Sll- j^o\7> AlnJjO^x) ZL 

4411- 7] ^4fe £-14, £44 7l a) 4114 441 7l 


iss 44 3H 4 )§h 444S^ 1*1144 41 7i 
—7l 41*11 H4£ 414. 

44 441 7b=44 44 144 444 411°! 41 
44 4411 44 41 441 S£ 444 441 114 
*ti 471 H£-14. 443 444 ji^isfe 4144 
4 4144^ 411 4 414 ss44 14 • 44 • 
4414 4411 44 44 441 444414 • a 
1 H 4444 41441 4114 $U 4444 
llss 4414 4 4^4 44 411444. s4 4 
41 44 1411 44 7b4 14a) 41 o^ §M411 
41S.4 £11 sfl^o) ^ ]m 4 sjl, tb 444 44 4 
44 441 441471 44 414, 444 144 44 
4 44 444 4*1141 4=4 l§fl 414^£ 4 4 
44.1, 3:4-4114114,14 44,14*bl m, 
41 *11, 4411 41411, 44, 4411 4141, 4 
141 4^414114*341 444 am 44 
iss 13)4-71 1*114 441 *1141 414(441 
1 , 2012). 


12 s# 























II. 2009 7)1 Hll °fl 34 433 524311 11 


20093 121 23 HI ani #a*l h^I*) 33 
20111 81 91 , 2009 7 fl^ anill 34 ‘^n a 
HI'1 1441 1 f 5 S|M 1 ani 4 20133 
41 HHl 1413 - $}ai, °l°il 11 7 fll H 1 

H, HI 11 411 H(mathematical 

process)! 3 : 1 , a-H4) HI 41 1 1111 , IS 1 

14-2. vfl-s- mi in mi mi m n. 

HS1 7|M 

7 flS 4 411 anill 7)4 411 2009 7M 

ani 440] ^x\6\] 411JI 714 4121- ani 

I Hi 14 441 - 4 14anil 11,1 
a. 14 44 7)1114 1 mu 4-1 m 

II Jim 41 13*1 44 aal H 411 a 
ni 4 ! 1 a 54 g- El 41*1 7141 E 4 *111 
a j/4 ^s^ 144 7 HH 4 11 414 4141 , 
141144 41147 )- ii 1*1 1^4 anil 

44 7 H 1 H*H. 

7K 41 al LHgl Of 20 % SI 

2009 7 pj ani 441 ini 11 • 4 ! 1 

11 4a n 14 4 2007 7 fl 7 § 2^134 4 

n ani 1 ^ 1 2009 7^ ann n m 
anwi 1420 % m 1111 4 $144 

7 ) a 1 J 7.1 H 33 . j/xf • mi E 4 1 Hal 

11 m aj-i-i os jLld) 1 ! 20 % 11 111 
141 - mi m 4 $141 $ii(anm 

4 , 2009 ). 2009 7 fl 7 ^ ani Zf niS 

ann 11 in 7 nn n mi mi 
a 4 111 HU 111 4 H $)-§-§- 141 4 
a aapi ini 7fli 1 4 «g am 11 20 %1 


111 mn 11 n nmtm, 

2010). 4, 714 4! 141 mi a2f 141 34 
3n ani^ 20 % la 333321 tj-^i-ji 3 
1111 in man n 3 44 ai a^ 
21-7,1144m 111 . 

LK 41! SI! Sioil 3 # 41! 4! 

(D41! nil 11 

2009 7fl7^ imi 34 431- milAH 
4111114 411 21-7)11- «M14 2HH 43 
la 111! 31 111 1117)4 Aflsl HIT) 
21-7111- 444a 7141 4 $m m 1111. i 

7)4 414 21 - 7)14 14)11 434 44 7 ) 111 11 
mil fil 7)1134 3 asl, *11114 l$D!*i 

344711 44 aaa)a, 41, HI, 11 44 111 
411. 

11-14 411 1144 Tim! l«fl7)4 41 

mil 7 ^ 311*14 ^40)114*1x1 3 a 7fAj*i 
434 *11111- 71317)1 ill 4 44 4111 
Hi 44 *): 34 . * 14 14 3137^4 
434 31321 ^34 47^37) 47)1*11 43 ni, 
Afa 4 mi 7)1 m, 311 mu 14 im 

41 14 14 mi 7^*11 442 : mm 1 

314. 

44 2009 7^ ami 44 433 ami 
7)1 431 4H4 3a 44117)1 431 4114 
1131 1411, 34371- 431 433 434 34 

31 i 4 i 113114 4 H 3 33 aa 41 • 1 

1 ■ 4334 33HI 317)1 3333a 43. H> 
3 a 334 fi| 331 31a)4 1133 nM4 3 
111 Afa3 3314 131 3 X )4 43iaa 1 a|- 
^4321 a 334 43a 13113 3 3*13. 


11. 2009 7HS tm 43 h 3 H^nF§°| 0 |sH 13 


















(2) 144 5F§°I 44 4 

2009 7fl4 5L144 0 11 4! 444 5 l 144°114 n> 
44 444 444 44 44, !4 44 44 444 
4 444 444 444 444! 4444 *H4, ! 
hIjh n44 444 444 4444 444 444 4 
44! Hit- 444! 44!!4! 444 4444 
44 44 444- 4444. 44 444 444 44’ 
! 444 144 444 444- 444 444! 44 
4 44414 4414! 444 444 4 444444 
44 444 4-44 444 4444. 444 HI 4 
1, 444 44, 444 44!! 44 44 !!! 7 } 
44 7fl4_°^ 44444. 

444 444 441 411’4 444 4414 4414 
44414 =l 41- 4°H4 444 °H °4! 4! 44 
4 44, 14, 14 14 4444 411 4!!! 1 
44 44144 44 14 44444 1444 4! 
4411441414444. 144 11! 144 
4444 4! H 44!! !4- 444 HR44 1 
44 14444 44,1! 14 414!! 4^-4 4 
4144 4^. 44! 144! 41 4444. !4! 
144 44H! 144 44444 414 H14 
4 S4 14! 144 4! 114! 41441 4! 4 
41HS4! 414444(NCTM, 2000 ). 

2009 ?M !144°11 4! 144 s!444 14 
4411414, H, ‘4!, ‘si-4144’, 4 
7 ? 14 11! 1444 44. 4^44 144!! 4 
144 414 44 41! ‘4!44 44(1)1! 4 
444 44. 44 144 444 44 14 !!! 4 
44 144 !4 44,144 1!, 144 44!!’ 
! 14444 144 !144°M 414!! 4^s] 
4 ! 4444. 2007 413 SI 4-44 4 # 444 - jl 
14444! is.’ 4 H • 4144114 144 ! 
4 41,144 11,144 44!!14!4! 44. 


4514 14 !-l • 414 1144 !H 1444 
! 41 Si,! !444 11, ! 11! 1! 144 5L 
1444 4141 4444 4! 44 1H!4!! 
1444. 4^ 144 511444 4°1 ls’4 ‘5L 
1 • 4! 44114 144 44’4 444 41 141 
444 4°1 444!!4 4441 4 ! 144 4 
4’4 444 4114!°1 51444 4! 1441 44! 
!4 414!! !4!4i 4! 44 °1 44! 41$) 
44, 44144 444°l5L 4444 4!44 414 
! 4 t114 !4 44! 44. 

444 2009 7fl^ JLI 444 4 ^ 444 sl44 
*114! m 144 511444 l*’ 4 11 • 4! 
44414 444!! 444! 4! 144 44’4 41 
14H !41444 44 41144! 414 4 
!°ll s444!!4 5L4! !4 4 14 4%°114 1 
44 444 444 41 14H 41 444 °l! 14 
4 4141 4! 5)4. 444! 2009 7fl^ 5114441 
4! 144 51144! 144 141 §114, 144 1 
1,144 44!!’! 144 44’!! 414!, 4 
14! 4! 44 4! 4 5Ll • 4144 144, !4 
! 5L4 • 4! 44 14 44444. 

144 14 44, 144 1!, 144 44!!4 
14! 44 414 44. 


<±t I-1> zra°| S! 



143 £*1l 

sHS 



4. 

1ch*j s^|°| enroll 

H Q oj- 

SS# SI°J 


U 


£jsfo|L|- A|ul 

43* 

m%m ; 

mm 

A. 

~r 


314 





14 . 

1=1321 u JS°s SAi| am°| 

434 H4°| e\ 

mm 

A1 

S 


□=13h A. 01 r L 

0 s aa 1. 





IS 

SA-|| SHU 4§om g 

Ail xpm #44 

S-A1I s 

m 


S o|^ 4 

oirL 

AA 1 — 1. 




4. 

Sfll sHSoi|Ai 1 

4! 

44 AHS 


£ S*l| &#o|[ 3Slf 

curi¬ 
ng aa L -1, 





14 g# 










































7). 

35)7) ^ 0 |L[ ^ 4 * 

45 ) 7 ) 

7|7)0|| §7) 

°)q 


o» §gi[t 4 2 !). 




4. 

35 )*) o)o|qqq a)h 

2)§-g 45)7) OJ 

ds° 3 a 

^.3h 

O S 


0\r\. 

1 aa l_ I. 




q. 

35)7) S^OIIAl q°f5p. =g5joj 0)0|qt>)7) A|L]§ 7) 


7» °J7jsa 4 OIL). 





!§)*) 

m±m 



q. 

45)7)01 UhWg #§5)0) A)-g°| § 2 )* 

§£|q°3 

S-i) 


o)7)| ±t°)o)jI, q# A)^ 

s oishai^ 4 aw. 


14 . 

45)7) #§ §0|| X)A|°| 

45)7)0) Ajmg C )= A)^2) ^ 


TJ tdh!= 3-h^Ol Al^- 

-•— SI — so —1 0 -*-*- 0 s 

°J7l5)JI, 0|S ) 

§5)q A)7J0 

) ^ 


4* 7H7)A|^ 4 3W. 




q. 

cm A)^°| 45)7) 0)0|qcH4 XU nm 

* oistmm 

§7) 


3h oirL 

S AA 1 . 





(3) ti^Xl| % 4! 

2009 7M 3442 ^14 a • f^43 3-^42 
^o] y^o)) o)4f “3^42 £2 • 124 
1443, 44 4 4>51 444- 141 f-4 43 3-24 

2 $2 • 124 1221 1147) 441 42H 4 

244.” 43 1243 24(32447111, 2009). 

47fl 2007 7fl2 3242 lllHT)! 4442 tt)-e 
3! 24. 4, 4 4217) ^44 4 lH 4223 7)1 
7)424. 22 42!2|! ^4°1 tafl^O): l))-g-§- 
4221 124 4 7fl 421111 7)4)44 o)|S # 
1 ^-§-43 142H2 242 7t-o)o)i 444 ifl-g- 1 - a 
143 1 ~2l) L d^ 1)7142 214. 

4211) 321 44- 7K 1 - 4 444 4214 44 
1 4114. 4447)11-27)4! 44 ^14 41 
444 444 2242 444. °m 4# 4212 
4 44 444 44 4 24 444 444 4 44 4 
44 34 4444 71124 121 22233 444 
4 44. 4"S44 444 444 4 A 34 3.3)44 43 
4 44 344 424 4 434, 44 47344 23 
7J444414S14. 


3 44 444 444-7)10)17-11 v\o^y 3 . 4 - 7 ) 7 )- a\ 
41 4 242 214. 344-2417) 444 444 4 
21 $4 43 121 44433 711447 I 444 44 
12H 44 7 I -4 4133 7)1244 4 2t)1 44. 2 
114 3443 1444 2 44 4 71 444 44 44 

241 3143 14444 21233 41431 4 
13441 4734 1 44 31143271 214- 4 

11 42441 44444 3441 47^4 4 0^4 4 
14 34-7I- 7)4147^ o. m-*i24 47314 2-4414 
4441 41444 34-7)4 141 7H42 €4. 

344 4417)12 431 4213114 2 A <b47l 
212 4417)1142471 42 A H 414- 227>4 

12 24 24 444 34444 44. 

42, H4 12 444 44444 44. 447)1 

242 4417)11 Turn 44 14 4414 A 314 
41 H 41 4243 47314 H2 41 411 
127) 7)-3 444 23 222 1224 34117) 
2414. 447) 2 U 314 412 244 14°1 7)4 
4 H414 421 44444 44. 

12, HI 144 441 71227) 42712 22 
4 3 §7> 7)!4 445)24 44. 4212 444 23 
4 14! 3144 441 4143 0)2 41 441 
3 §7>7> 4141444. 

21, 34424 44133 422143 4423 
34717)- if 2 21244 4122 14 141 43 
44. 

22, 2473H 44 34 4! 42 134 • 4! 
44 2 224 4424444. 


11. 2009 7H3 Jargon q# 4®)4 ja^nFg°| 0 |sH 15 






























-*iz[ ja^zhS2| 


4j, 44 4444 r^ ^tj- j ^ rj7^ j7 > 2 


444. 


7h jzzf=°i y sai m\ 

2009 ?M 2-44H4 41 444 214^4 2.4 
H 11 21444 44 24442s 1444 42 
4, 44 244441 ^142 1444444 142 
34444 4444 r 44j 2414 4444, 44 2 
44444 2142 14444 34444 4444 9 
7fl 2414 2444 514. 44 2-4444 ‘44 4 
4, 4444, 14442s 4444 424, 44 
444 si 5444 67fl 44 44-ss r 141 j, r 44 
ij, r 4t4f4L, r 444-i j, r 44Hj, r 444 4 
4 jS 4444 44. 2 44 42 4444 r 4a 4 


gS Sl4g 
1. 


■yEH 2l4§ 



44 2444 7144 4444 44 2414 44 
41411- is 14 24444 444 424 , 44 24 
44 444 97fl 2444 44 44112 44 144 4 
42 s 1444 44. 444 zj- 2444 ‘3. la’l 


2007 7 fl 4 214^4 ‘1. 44’4 ‘2. is ’4 1 14 
4 X JM 4444 4442 44. 44 r 14j 241 
4 4S4 ^1, 444 1444 41444 44 214 
24 4424 211S71-14, 414 $4. 



UH n-2] jaz^o| a fi rj ^*| 7 g 


IB s# 






























































LL «<* #S°| 

2009 7fl4 £#2441 Tr)-=. 4^2)- £##4# 41 7 

4 4141 42 2£ll #4# #°M°\ 

£#l£# #^5L 111 44 H# ##454^, 
a#2a2 n #441 ^| 44’ n# #44’ 


as 44444. 2009 7fl4 £#1441 4 = m 
Jl4444A-]4 s# 2 s# 44 £l#41 4 
4 444 444 aas4 £4 sfli «## 4 12 2 
414 41-8-41 44 44 124a# lala 514 m# 
14. 


2007 7H§ £#4§ 2009 7(|§ £^4§ 


a^i gy 


42.1 gy 



4^1 gy 


42.1 gy 

£§ 

^ ' 

y 

O 


ES 


4] 

^XH 
—1 0 




tfJH 

^XH 
—1 0 


na 

§1#£ #7l| 

oj-JH 

#§£ #711 



77^-a 


#S£ #7l| 

s*u tm 


7|S1 



S[#ill #7l| 


7|5l 


[nH I-3] 2009 7H§ iz^4§o|| um ^tfH|- J 2 ^EHS°| ggg 


tusg L HS SI 

2009 7fl4 jl 44 *mi 4##lla#244141 4 
£ 12 , 4441 41-8-1 444 is^as 4a 44 
4142 444 1:44 22141a 4 ^ 47 ] 

14 las, 44 41#2 441 4 441 44 #41 
a425J4. 444 £#142 4 i07fl £l#41 412 
4a 44 444 l£ 12 s 41^4 444 44. 

7K i§4a 

(D44 24 

if4^ 44 44 4444 14- 4 12s# 1 
44 1 444 4a 44# xfls4is, 44 <g## -f 
4 444 44 44 411 444 44 44 4 44 
44 444 444 14 1- 4 514. a# 44444 
7114 141- 444 4 414 44 44444 a#2 
444 711441 444 71144# £444 144 4 51 
Til 2asl, 444 414 4444 4444 4# #2 
# 4 Ha# 444. 


(2)£g 

2007 7fl4 £44144 4la41 4 44 aa41 
44 44 1 all 2444a 14451 441- #1 
4 al 7H1# ai44 44# 4444. 2009 214 

a#24414# all a# 44 1 44 «## al 

s 44 al 2 a #4 aa41 44 44451 112 
4#4 44# 14 222 1 44 #44, 444as 
all 7H2 2 41# 222 H# l| #4-5*4. 41 
2007 7114 £#1444 #424 4al411, 21 
4, 444 12 222 4### 44 #24as 1# 
2asl 14#2 7fll #al 41414 444 #al 
424. a i#2*32 014 ##4 41-14 &# ifl-g- 
as 442# 4442 a2 H# #1122 Till 
4 a# #2-24 4## 41 4244 2# 444 4 
441 2# all 444 2451 2# al 2 2441# 

441444. 


11. 2009 7H3 u#£§oil ix|-# 4tf4 ja^nF§°| 0 |sH 17 






















































(3) ^§ 

#3 44! 13441 4444 

4444 111 1^4- 444t11 4* 43 

4 4! 111 f-44 44! 4*! 41 13! 144. 
13 344114 2flXVO. ^jjj ^2). #o| tj-£. 4444 
44 4*4*, 434 ^fcgofl 1*4 4 

44. 14, 44,14, 144 4H 7 1—4 4 m 
1*. 44 4444 44 4-1- 44444 444 44 
44 444 4444*4, 14 4 4414 414 #8 
4 #*8# 441 444 444 41*4 444. £4 4 
44 444- 3-34* 444 44 4°14 4444 44 
4-1-44 44 444 44144 4444 44444. 

(4) 144 

2007 ?M 5144444 4444441 411’ 34! 
1* 14 sfli 41, 44 44, 44- 4#, 431 44 
*4444. 2009 7)13 *4444144 ‘441 311’4 
4# 444 444 444 44 444 441- 4* 4 
*4 72.4 3 44414 *4 4*444 44! 4 

444 ‘4-aII 44 H! 4 44** a]]44^ <34 
3! 444 7 ** 44444. 444 344 1* 44 
*! 4 44411444 44 44 ill 411-144 
* 44 41 4 141- 414*4 444. 4114, 
1, 44 44! * !** 4 *4411- 41*44 4414 
4*4, 444! 14*4 4! 414 1144 41 
44* 4*** *14*441! 4414* 14*4 ‘4 
4444’** 41144**4 444144444. 

(5) 41414 

41414 444414 44 ! 44! #44 31 * 
4, 414 14 41114** 41144*. *14 
*41 7H A ^4 7fl^l *44 444.144 4 * 3 ]* 
414 41 4 4! 44414 7fl4 4 443! *44 
4 14*4 14| 444 44 44 414*144 4 
1444. *4 3!4 14 41! *14*4 14* 


414 4114 4 414 414 44414 14** 4 
11444*. 41 7H 4 4 4144 1344! ^ o \] 
A 1 7|~!344! 7 ^ 4 - *14* 5-644141 *44 
44. 

43** *14*4414 1* 44 411 3444 
41414. 

A|7ho| 5J^j 3 |. mjg ( 3 ~4SfL33) 

A|-^§°| iff £f7|| AfA|| (3~4*[L33) 

4 1 4 4A|| (5~6t[t33) 

^M°\ 44 MK\ (5~6tfL33), gsfjns 4lf o|= 
gKgA] AfAil (5~6t[tS3), #5[JES 4lf 0|= 

°jb|°| 4"A)| (5~6 *He33) 

4^o|£| “e| mm §J ¥H |sn #0| AK>|°| AfAll 

(5~6§tt33) 

mm °iaichi °! mm ?i*ioii sj* 3*11 

(5~64t3*) 

SI4AII AfAll (5~6*H^3), -g5[JZS 4S 0|! 

7!4 *gj a! mm *A1| (5~6tft33), 0|= 

#7|£1 °! ZOU Afxl| (5~6t[t33), gSJZLS 4lf 0|^ 

L K 14* 

(D14 9! 

1! 14441 41! 411441 7 ) 3 - 4*4 e]! 
7)14** A 1 14 7 ^ 4 - 414] tflt!: £411! #*81N!E- 
444 4! *44144 4! 441414! 41 1 
1444. 444 15]- 44 34! 14 7)144 41H1 
44 44114* 414 414 4411 4! 11 
44 *141 33444. *4 14! *14** 4 
4 4144* 111! 4a11444. 

( 2 ) 144 ai 

!4! Ajsj- ^igo]i4 71-4 4 44 441-144* 
* 444711 *44* 44*1! 114 41 SMI 4 
14. 144 A] ^^o]]Al^ 4j-A^O] X]-4*^7]l !4 
1 A l!41 4*4 !44 41#3# ^ sfli4 4 


IB s# 
























4414 444 44 444 44 71144 W^b 444 
4:44 444 4# 47,814141 44444 44. 4* 

m # 44 , mm m #-§-# mm #444 
°>\i 444 9444 mm nmm ^^4. 
m mm ##49 4#4 944 #4 7hhi 4 
4 4#7b4 m=r 12444 i-a. 49-9 -§-°i 99-t 
44494. 

(3) #4 

2007 7fl9 Sl49 O]} 4 1 4 7 4 Sl^ O]]x-\ 44 
3)14 H>U 1^11- 4# 7^4- ^4444 14M9 

-£-4141 -&4471 94 , mm mm mm 

6t u d°S 4149:2 ^Hr 7fl91 ‘4 94 4491 4 
5b 4# 94 449 9*ti4# 1 9 A b49 4# 44r 
s £9421, #*81M 4944 44 7fl^4 a-g-Aj^ 
94 4# 44 1-2-4421 494(£#9-4-7ll J f, 
2007). 49 1 nfl #4-£ H9 44 944 4 

€ 71149 4444 £4iM9 H 7fl^^1 i 

41 94 : 2 , ana 94471 44 941 mm 

44 4 4 £7] tfl-g-O] 44 44 7fl 

9££ 441 4 9# 7]Hbo] S]Sl H 44 499 
44. °H 2009 7 M 24944711 44 7fl49 m 
999 £5i«bji, 994 #4 99 #9 14 
i- 49494. 

(4) mm^\ #7ii 

4t9 #91 #4-£ mm 47^4 94739 
44 si 9494 . #4-£47ii7bs9 999 a , :i 


^£9 44 #99 41444-9 119 ^ ^to; 
94, 9£S;4 4££9 4#9 44494. 1 7flAgo> 
4711 «, u 3#°i #7iii- nmmm 149921 m 
99 Abii ££t i 9£# 4#9 44i 4144 
m, m ■ m 999 49-# aa.494. 2007 973 
£#4734 949 m#i 944 94§- #i«bi 49£ 
m m^r AV7n^bn, m #^^1 tb h o v ^°j 
‘# 7iab a nfr-a- £^#isb m m-§-°n m 

(5) y\t\ 

m m^r ^loflTll 1 7b 

=7i o b m m <a^si^ ^(nctm, 

2000 ). nsii m^- #^Hi7-i^i m 

nbf-51 12H 7117) 4512 Si-g-ol m*\ m. 71 °] 
-fb# «hs-i- o i 7i§b°ii7i 4bn 7fl^on m xiAio]«. 

#tb*H 51^7) nf 1H1 All Til #51 41 

^IIH 71141 C.S '9171711 4 4111 ±77}7] 4 

#°14. 

2009 7fl^ j/n-AgoiiAi 44 mm m 

# 4144 71444 A^4^. 44431 41 #*ti 4# 

141 44441 41 las 44. m 4444 7 ^ 
11 444 a =l 441 1144 494 5b44 m 
444 #442.44 4# 44 «#-§- 7 0 i-s44. 41- 
444 4# S444 4°' 2009 7 ^ 3 / 14^411 
#44 4 44 47J ‘ 4414211 44 s 44 
444. 


<a 1-2) ‘^#hi s^sp ^io)i mth Lijg b|n 


2007 7H§ 2114S 

2009 7H§ 

El 44S4 A141°.| -a^(25lt3) 

® SA1I°| S4 gg^l 2|n» 0|SH&4. 

© 441^1 t, h #S7H* oigsioi ^4S4 A141^l 

gga 4 ai4. 

® 4414 A14S4 4H 
© o|SS^4S4 oisHSU ^S«f © 2)4. 

© 4414 414 LH1°| 11# oisnsln m 4 214. 

© AR114 11# o|sns& IS# 4 214. 


11 . 2009 7HS n^ 2 l» 0 || urn 4=14 n^nl§°| o|an 19 


























2009 7fl# £###41 TlWtb ### # 

4#'# ‘##-#(justif ication)’iJ 4 4 #14, 4# *b 

#4 ##■ £i #-#§- #4441 4^7144# #^i 

#:##. 4 #£1 4# #14 ###^ #£1:1 44 

# ##. 4#1# ##o)H ##-#1 ## o il ## ##- 
#, #7)4 ## ###, £#£ 1441 0)6} #51-# §# 

l£iiL 4#i}- 1 4#(http://www. wikipedia.org). 

441 ### ##1 14# 4444- #4##. 7l«> £ 

-W1# 1#1 7]^ ##^ ##S #-o.# §4# # 

#^ # V 1 ##-#» #4##(#4# 5], 2011). 

###H #£## £# U o V «^t ###b ##£ ## 

# 1 4#. °fl-i #4 4«fl ##°ll 4-#tb 4 

#tbfe# #^#(44 11), 4HH1 4#tbl41 6fll(41 
4> ^#), £#£ ## H 14 £###. ### £# 

4- 1#££ # 716-1- £^ 7H#£S SHI# S-^ofl 

#1##. ###4£ 44tb 1# 4# 442b ### 
#44 1#4- 471 #4 4##m 44 -§- 

4# 714^1 A^om ## §4 §## ol^-oflAi #7) 

4 4#-§~§- #4£ 4 A J4 7l6> XlAloll 71^61 ## % 


°144S ^4^144 #£ 44 444 ###4 

#-!-#£#. 

Sti *l*il 

a«at 4*n 

44S21 o|*]g *1*1I 

44 ?n^4 *j-y® #S4 mm 
444 5® gen °rn 
44 ?M E4 4S4 44 
§°|« g« A|« goj 4*11 
#71| H4 ■ 44 g)B°l S4 
44^44 4*11 

g*|4 °i zlH 471 
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4. *544 4^44 444 H44 444 444 
4 5*1 S5H 44444 4! I! 0 ]!}. 14 14 


44, S441 <551 71-4 55*- 115 44 44 44 
541 4444 44 Af44 441 i^sh4. $i*l 
44444444 444. 


l-y^o|w =hgoiH°| J24A1 7|| s h SS 

4414 444 44444 4441 5*4 4444 
44 si ah ni7i ^44 *4 4 4 41 441 
41144. 

7h ash 5:521 S4 

S1A1411 5114 All- 414*4 14°1 44 51 
4 0 * n 414501 *5-451 Aim *14-544 
441-4 414 444 1 511 414 1 4s *445 
441 41*1 H 501 m-oisi. *44 oh 
1 444 4454 414 47^45 *444 511 
44*4 mm 15144 4*4 5-51 H|H 1 
41 ‘55-'4 441 4411451§ 55^ 
°H *44 5x1-1 xi-Aio] I a 44 14151 5-51 7)- 
515, *5°i 5i 1A1 5451 *44* 4^5 a 

111 47flsfl loj-71-15 151 n xfi4 in 5 

41 444s a 11 isflUH ion *445 5 
41411 5*1 41. 

4. °H-H§ *44 

41145 45-5144 sl4 44! 411*514 
114 4114 Mff 15 555-5 51511 515 
5 *44’4* 11 5*414144 44514 si 
sl4i *445] 5151 5-§-#51 41444 454 
4 4S 4-H1414 * 447]- 5411 5*1 *4 
4 71-51-1441 ‘444 *44’4* 41 54.1, 
444 *44! 41451544! 41H 44 7-11 
44! 44 417H 4441*4 441444*1 
444! 4414! 4!** *441 54 
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44471 4 # 514. 5M14 #41! 7flo#oi 4 
-a, HI, 4! ! 4!44 411451 o#n ! 4!! 
#71 4!44 444171 444451 S#^. .g.^# 
514. 

13#(1997)! “#4! 7#xl4 t## 4^4 1 
i si>n 44s## 71-s^o]: tb4.”47i #4444 4 
^U#! 441 1!! 4! 1!!! 411 o]^}JL 71 
4! 4 $14- -^4 414 4#114 4! 4! 4! 4% 
$1 411 4!4# 5114 44ti §1-514. 7i5l7l 4§M 
4 4# ^44! §144- 5# 71-= *i4#4 41 °W 
4, ##111 7 # ## «#1 sfe 444-1-4 7>=^ 
4 44 14 41 7l4°14 4! 44- ‘444 

!#’4ti 44414. 4 , 444 ### ## ^#§# 
a! 444- 444 4#4# 4!4 414# # 7# 
44 44 4444 4441-141 144 4 514# 1 
444. 

4 . 4414 o|8HS #H§1! BUM 

4#4 # 4 §# 444 414! 4441 444 4! 
4- ^44114: 44 4!11 7#4 1 4440 # 444 
444 7114## !4## 41471 4444 44## 
41447114. 44 41 !# #414 71141# 444 
## 4144! 44! #44 §#!# 44! 444 
ol41’# ##47 #i# #44 144 - is# ©i-g#! 
1!# *VM 4 # 4 ##44 4! ‘5144 44’! 
71-4^144. 

#44 # 4 # jj# t ->1447l7l- 4 4#4, #4 41 
44°1 1-8-471 1!11 4! 4411 44 #4-1 14 
44711444 7144 1 44! 144 441 144 
4# 144! l#45l 7fli# ##-4#47#l# 
4# 1441 441 # 111 - ##-t#4! 41 7 } 4 
111 7114! 41°114144# #7)14# 414. 

4! 4114 141! !4 4!! 44 n# 14! 
! 444 44! 41 471-44 !!1 41! 441 


#! 41# 414! 44 41 !!4## 1## x> 
#! 471 XUS# 4#§# 411 u#i # 14. 
#4## 4114 141! #444 4§fl4!, # §"44 
51 444 7fll# #!411 44 444! 7144 1! 
! 51! 4 51#4 sfl4 4xi# 41 (!#)§# 44## 
72-44! #44#! 44. 

4. as ^14 7Hy £4H 

4!4 #44! #44 14# 1## 44! 14 
# 1144! 444 4711 44# 14# 14. #4 44 
4 4-T-4 411! 7l# !11, 4! !11, 44 !11, 44 

#11 ### #4=11 ojtf 444 114-011- #01 14 

4 44! 14 4-aj^-oi #># 4 #111-01 #4411 
444 44. 14 44141 44!! !11 !1! 44 
44 #4! 4! 11 44411 si# #§1-14 in 
44# 444171 I# l# 445. #1# 1#1 7> 
! 441 44. 

1! 7114471 4§fl4! #4411 ##11 51 

! 44 4441 411## #1 ti # 14 #44 7fll 
4 !11 444 lx# 01147# 1 4 

4!1111 ‘44# 44.’! 41 11 1! 711411- # 
4, lx# u# 1#§114 4! !11! 4! 41 4!4 
414! 41# 514414 4 414. 

□h #44 !!4 g$ 

#4! ill# 5i! 4!1 7 #s 4 !11 <yx o uj 
1-44 414 !4 44, 411, 7#, !4 ! 14 4 
411 414 44! n 147L 4!°ll5i #4471 411 1 
4 441 4444. 4!444 72.4714 1! 4 ti 1 
711 44! !1!4 Tax# 4#x# 41# 144# 
4 l-g-!°l 44! 41471 #441 411 s# 

514. 444 4##4 a#-4! §1^11! 44 44 

1! 1111# §## Zj-X# #7)n# # 

A 14! 11 #!°1 4#! 44 4 4°14. !4 #47111 
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777 33*13 33 33 ¥3 3-§-¥ 331a a-3 
333AS 33°13 3# S t}3 31777 

7 33*1¥ 33 3-§-A ^3*11 3*13°1 ¥33 3 
A*1-§- 3a3 33 1- ¥33. 

UK 333 S3 % JE3 #g 

¥3 ¥331*13 37 777 ¥333 ¥33 7fl^ 
4- ¥313A 31 77 € 33*1- 3A3 3 

t- ¥«ti*1 *HJ-§£ ¥33 133 77377 3 33 
31 3*1133 $13 331-3¥ $131 77. a 377 7 
*113 77 3*13*1 3¥7l ufl-g-31 1*1 ¥333 7H 
13 ¥31 7^1-31 7 ¥3 333- 2 ~433 A33 
777 777 ¥31 a3 3 331 a¥3 3¥3¥AS 
3 777 ¥331 ¥33¥ $131 77. 7 333-3 3" 
7 2-§r3¥l 77 7 5} *113713 A}$-%- jl33 3 : 57.3 
*M°11 77 *H3A3 7773 33. 333 3131 3 
a 333 *1¥ 311 ¥$H <331, 3f 31 %747 7 
¥31 7 333 77 3¥33. 3?)33 a¥-3¥ 
3A41 ¥333 313K71 ¥3 77 *13 7 13°11 33 
747 333 ¥#33 3= 7 333. 

¥¥1 ¥23 £« 

7K 4^« ^<g°\ £g 77 

777$) 3¥ ¥¥1 ¥31 1996333 33-°11*1 


777 €*1371 *1333 317 3 3*113 ¥¥1 377 
¥3 $\X]d\] 33 C]1 3*13-333. ¥33 31 

77 3*113 ¥¥1 a13*13 131 3 ¥1 313 
7373 3 4" $MA3, 3*13 ¥¥31 777 37 31 
77 3¥a3 31 4131*1 33 $\ 7 ± 113 41 as 
77 77. 

2009 7fl¥ jl13¥41 31 a 3-*1¥ 7i^ 7^7 41 

7 77$) 77 313 1A3 ¥333 *11*133 $1*1 
&*13, ¥¥1a 7fl3 133 ¥¥ 311 xKi^i -31 
^7 1*1113 33 A# A¥333 ¥43: ¥133 31 
¥<34- Wm -§-°m ¥33-. 3¥1 ¥¥1 ¥3 
¥ ¥13 aa 3 77 331 777 3131 13 a 37 
77 3331- 2.3-33 73 *11H 1-*13-*133 33 
3 ¥A3 3¥3 ¥A*11 33*131 3 33 377 
77733 31 ¥33. 

3lx 333 333 3413 ¥3 3331 33 33 
1 a 33 3333 ¥33 33 3a 33*1 33 3a 
1- 3333 3A33 13A-33A 333 333 
¥3 33333. 331 33 333a 333 ¥11 3 
3371 33*13 3¥¥as a13-*1°11 *11*13 33 7 
3 333 A¥ 333 3*113 3¥Al 33. 3 33 
73 3333 3 33 313 *Jas]- 333 3333 
A3 33. o<a i-i> as °M 3 3*13 ¥1 311 7 
¥AS 333 A¥ a3*13 3 A33¥ ?)^33 3 
<4 a ¥333. 


<a i-l) 451 41 5114 


dh 

45^ 4S 

3 

L Ho 45 

715 L H§ 

44 4§ 

4S 14 

7na o|sh - e5 / 14 2Wi mu 

14 4*11 41 


L Ho 45 

715 LHg 

44 L Ho- 

4S 14 

7H1 o|an - 15 / 14 4*11 tm 

45 4*11 41 

^|- 

L Ho 45 

715 L Ho 

42 14 

44 8(# LHg°| o|sH - 41 o|SH - 45 4*11 41 
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4. 4^“ 121 sll IS S! 

111 slins 11H 1H4 41 
7RH1 11 §114 t 344-. 

(1) t|£4°| -^ 0 | 

3 4*MI 44 . «Hr nl41 14 

14 44! 111 ^ll-ll 1 44. 4, 14 

1 12 !2! 14 h^hs -f! 4 414 44 n 
m-S-, 12 in !1 1441 1^411 44 ojnfl 
42H4n 4H4 44 441 414 44 41 44, 
41 in 11 H- £4 44 h! 44 1142 44 
14 44 ‘4444 4444 4444 444114 

(2) 144 mm 

441 444 144 S-4-444 4144 444 
44 ‘44 444 414’t- 4144 ins, ‘441 
44 4144 4 441-?- 444 4414 n 444 
4141-144 114. ?ill 2009 7fli ^1411 
4 4114 441 4411 £4 4^11 lins 
4414 44 111 1441 14. nlss ‘44 
144 4144 4^8 JL4411 7]a4 4f- 14 4 
4 44144 h! 444 4141 44^4 44, 4 
4!i? 444- 41 44141 44 144 4144 
4 ins 1§M 4 514. 4471 ‘444 4<>1H!4 
414 4 441 444 ‘141 4141 Ht- 4 
44144 4^71- 7111114 4 114. 


(3) 144 442 

44 414 47111 47fe l 5H4 !4ins! 
7111 1 111-114^- 41 44 111 4 1 41 
41 111 44 ‘111 444 -14 jl 14. nl 4 
141 447-14 4 lift 141 Til 441 
4 44 ll-H lilies 111! ‘443 41 ’4 
24nsi 414 111 44 14 in 14.11 4 
1141 111 Hi 4 473 IH 441 4734 4 
4 414 !1H 41 111 111?]!! 114. n 
ins 4 444H 414! 1 H! HI 141 n 
1 4444 4411(14,14, 41 4)1141 ^ 
71-4141 414 12 n 4114 4 414. 

(4) Hll'i 411 #1 

r§l 111 44 4-Til (open-response tasks)l 

1141 47341 47114 H417-1 14 44114 
! A)-g-4H a if Til 141 474): 444 41 44 
1 A H? 411 4 4 1H414 44 nlss 45! 
4 41 141 an :g--&l l-f-114 444 71144 
14171 414 41 114 144- 4441 # 1 4 
4 1411 4 • 471 414 44! 31 4414 1 
14. 41 HI 44 41 471114-! !!1 4414 
1 Hi 4#4 =l 441- 71141 4H4 4 1! mm 
HI 411 4471- 7R.4.E.S, o ] m . 14! 444 4 
si if, H4,11, H4HS1 47III- 73HHS 
14411H1 sfll 4 3014 
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IV. ^1 ^ 4 



20414 io11 4544 HI H 515 i960 
411 ‘Afl^sV 554 1970 41 4 ‘7)533 #o>7l- 
71’ 554 55 445 7)44*] 3.7]] 54445 
47>, 1980411 1-0] 7 ) 3 , 7l^3S.A]o] 17]| H4 
°fl 14 444 10^17] A|AVS^Ai 11711- l>7fl 1 
1. n|^o] ^i]-i 4 |444 NCTM(1980)4 ‘An 

Agenda for Action’1 a] 5a]] 154 s-3 544 A 

44 444 45 444 °1 sfl 1980415 IT)] sfliS] 
7] A 1 H 41 14 W I’ll 1171- 4 
5454(%15 1, 2012, 145). 


4^3 3*11 S5A|7|7| 4SK>1 3^-Sh^0]|A1 ^ 

# AHOII 

(1) 3*11 sHUS- 3 S^OIlAi *|53-°3 x|3thDK 

(2) S^y AAS S*1| •&#* t^ShS 4^3 X|Aj4 X\n H 

SS 3cH3 tm 4B« 3SSI #SSiO] 3*1I» sHlsi?]] 
ShLl 

(3) 3*11 5HH°| OHMB-h 3*11 tm HS4 43, 3*1 

5 °l-g-CH S3 *=3 #A|stK 

(4) -an 3S S3, AhS| 33, *i3 33 34 014 7 W S3 

oilAi EfofEi g xiS sHsSISAi 333 JM, 34, 33S 

43H o» SMsisMI S3. 


1 1111 HI AH mil 55 314 
51* A]A]S] 554-44-. Ail 34 354-511 544- 
Til 34454 44 35 414-4 155 Ail 41 35 

4-511 nsi3 iniAi 54-11 415 iH 

14 441 I7lH 1443 41 mi 4 
4414 1 444 71-11 454-. °l°i Is4441 
354-5143 44 144 544-44 41 1411 
414 7434 - 5 * 4 , 16 44 174 354-5145 
41 1111 414 44 It 14, 44, 14 44 
41433 mi 4i mi 437 ]- 34 444 
411 411. 

34 2007 7)15 354-51 o]o| i 2009 7fl5 344 

5 444 34 3144 ‘ 34 -4111' 4413 4 
1 111 14 444-14 144 4444 44(34 
inn, 2011). 



5414 111 5H 


7h 5414 2|D| 

5111144 51’4114 1471 - 44 444 
444 454 15 454 154 45 51345, 5 
1443 444 15 545 41 54-71 443 51 
15 4-514 4411 55 4-541: 5371- 3545 
515 5:44-. 15 54 5115443 44 44-5 
544 54 545 15 51 54 545 4544 5 

44 445444 15 445 54 54 15 155 
4541 4544 15 445 44 51514143 
334 . 344 45 44 34-1 Ai 53414 54 ] 4 
54 44 15 444 A^ojq- 53455 444 45 

45 444 54 444. 454 515 5*5 554 
44 3 5*1 4*5 54 44-433 544 44 4 
4 444. 511 151 435 131444 #4 4 
44 44 444 444 414 444 3 515 44 


tv in °-iii-3 37l 444. 
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l k mm 

^Hll ^ 11 ^7\ 3X 
11, 11 -&111 11 life ‘1^ ‘1 

ll! felT-S. fefelfe 111 

•§S fell (routine problems) 

11 life !5ilfe# Ull It 1-1 -§-111 
1-2-fe 1111 fell 1# 1111 1 Ife fe¬ 


ll 1^11 111(1 t-1 I’llfe rnfls. 3-8-11 sfl 

fel: fe Ife felll life! 

y|oo fell (non-routine problems) 

47)11- lllfe IfeLlfeU #-§■ w 0 >H £ 

=4 11111 17)1 sfli feUl UVHj 

151111 -til14 47)11- m 


fell 14 4S 

tlKPolya, 1957)4 414 m m 144-14111 44 t)1s 4414 414151 41. 


S71I 0|sH 

O 

41*! a,4 

O 

711*1 St§ 

o 

04 


14 S4 47)1114 z> l7)|o)|A) jjLA)-7> A}411 41 111 1411514 4141 


<a w— 1 > *4 mm &7ii“ **°i oil 


fell mu 41 

shs mm 

mm oish 

fell* 0|5)5fe EfTllS, fel|0||A| fes)4fe 

54 44 S 5# itn §44 fe# 111 

□i sn* feS4fe 4711014 . 

• 414 5, 44S 5* 4-50J7I-? 

. A)S.fe 450J7I-? 

• i5fe fe547)? 

• an* as) sjl, ISt) 7|s* #44. 

711*! 11 

fell o|| A) ^0)^1 54 feS)4fe 5 A)o|°| 
4711* 4444 44S 44 7)x| *x|| 

mm SIS 01*44 fe4. 

fe44fe 54 44S 5 A)o|°| fe^S* 

* 44 °fe 4 OHg [[|| 0 ||* ° 

All* HELISHO) 44. 

• Soil a fex||* # sjo| S'*?)? 

• S^tt fexll #o||A) 4 x 1 °] 50 I *44 *A)f[ fex||* *4sH 40|4. 

• *A)4 -x||4? 

• °Xi|* “* t|| Ml ^7j* 44 A)g5Ufe7)? 

711*! !c! 

mm 711*1011 44 StMfe E)7||0|4. 

•#0|°| 4 4711* S*An7|| 44. 

• 4 47117) *4S*I g*)8| * 4 2)fe7)? 

• 4 4tii7) *44 5 * mm m si47)? 

0)1 

fell* mmm 41# 4*44 SSsH a 
a, 4# 0 )S°s sHltf 44 Slfel Do) 
4 H *A| 4 # 0 )go| 5103 o)iz. 4 H 
o| 4 4fel» u lasH g 4 . 

• H4* ssd 4 si47)? 

•SOI 41# S2D 4 5i47)? 

• H4* 4 # s)H°s 01*4 t£ * °i*7)? 

• H44 0)B# 4# fex||o|[ 4 ** * °|*7)? 
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44 111 1444-§41 £ 0.01 44 4 

414 144 §ti44 417} sfe ^z>, 414 444 
1- 4^4 44 44 14 A}jL 141 m Sl-34 

4S4(Krulick, Rudnick, 1984)1 HI 41 14-5-S 
41 41, 1#S 1-7], H4 1#, Sill, 

Wl, 141 44, *}S 14MS, 411, 4© 

1, S. 4-4 Si Mr l|AM}4a4, ZL&|S(Greeno, 
1978)1 411, 414-41, ns] all, a 

411, nefla all, 411 Al}°-7], #11 14, £ 
lS41, 14-§-l(decision-space)4 #13-, 44 1 
4S HI sfll 14! 11444. 


@#o|°| y-a 

14 411 ls .44 111 44 $4*1 4444. 
a 4# 44^ss 444 414 4 444 ^444. 
4 444 44 444 4°I # H 514. 

7}Sl H7M1S4 #41 2.54°lB-S 
(7}s4 44) : (IIH 1°1)=2.5 : 1=5 : 2 
4a #44 147}35cm4SS 

(7}s4 4°l)+(4^4 ^°l)=-f-=i7.5 
444 7}S4 4°14 17.5 X -p-= 12.5(cm)°14. 

®4 444 441- 444 4° I 414 14 44. 

#&||0| ZJ0| 7\ 35 cm°J 7fS°| ^0\y[ Ai|a°| 

IJOiacf 3 cm c-| u ten, 7|S°| soli S3KM. 



hi 5 « s—i oil 


414 444 141!4°KP61ya, 1957)4 14 
44 44414414 14 414 44. 


®*|A^§°| §a||°| ^0|73 35 cm0|n 7\S-SL\ ^0\7[ A1|S 
2-1 1J0|°| 2.5HHam shS, 7|S°| ^oia '^□3^73? 


54 sH s 434 444 H C JU 
7K mm *m zh34 m h c ju 


444 HI!14 444 141 4444, 41 
44 14 4444 1441 41 lias 441 4 
44 14 414 4-!444(NCTM, 1991 ). 4,14 


© 5*ll°l o|gn 

1444 1441 41 7}sl 1441, 1444 

1411114444 144 147} 35 cm 4 s 7}s 

4 447}4^4 444 2.54414444. 

© 7j|®! A||©7| 

14444 11H 441 x4a 44, 7}s4 44 
1 2.5x7} 44. 144^4 HI 4 441 4 44 4 
44 441SHS x+2.5x+x + 2.5x = 35 

© 7USjo| AJ|H 

4111 14 7x=35, 4 x= 54SS 7}Sl 44 
12.5 x 5=12.5(cm)44. 


4 Sill 4441 4444 441 $4# 41 4 
is, 4444 4141 £1414 H4 111 411 
441H4 41111H 11 444, 41 4441 
44141144471 444 444 141 44! 141 
as a4411444 4114144.14 4 4141 
4144 711444141 44! 41 4141 s 4444 44 
44714 414 7Rr 4-11 all 414 147} 141 
444^111 4H 4444. Hr141 all 
1144 4141 si 44444-4 41117 0 >s4 
4. 41! 14 414 a! 4 414 114 414 4 
44 1114 a 14 144 111 14 4 7fl44 4 
441 41414 4! 4444. 


34 SE 


















aa°l si a aaas 

s a mm a# -an a°ia 

°1 SS# 4°l^ AA ^ 0 1 -S-oWjL, oil- A 

ass aaa «ni^ a aa. aa 
ass aa afe sl4- aaa# -am 2K8^r 4aai 

A ^a j^-as. ^SH, 0 11- S3)°LS q-Hl-lfl^ t[ 

aaaa. 


4JAPI 44 



no 


2-E- 

■ 44 

[OH F- 


E® ■ eH44 144 


sH4 



[nn IV—1] 4*® H^s 2®(NCTM, 1991) 


A) -H-lD-i- f-*H 4^ &AAA X^g-3)- ££ 

#3# a Si^KNiss, 1989). 

AHSS 444 7H14 4B# oisHeW. 

#g*t £E4 cl# jazKX|Ai°| 440.1 #§4 aigoj mi* 
Oleum 

444 A)JI4 mi SI® EH£, *§, ^a§ 7|m. 

44* #g8K>| £E4 4# m44 °m=! 4=1# ti® 

40 |n *ia[4°s AUisfe EHt* 7|#ch 

4401 o | □ | a®=! 4*01 oi-l-Ib-K #§4 mm °|* 

CHA|H sfe 34S 0|SH44. 

lk 4t)*j aysjo| o)| 

SHMI a^ #41710) 4^ SA>«fe a# 4>%# -f 
sfl 4aa AVg)aA)-. 


NCTM(1991)5) ‘ Mathematical Modeling in 
the Secondary School Curriculum oflA)-^ aaa 

sia aa# a#a ^>i ^a-s 5irq-. 

© ms £®SI4 =L m^l m*IH<H 214 4*11 4@S SS8| gj 

sin, saw §sm sss oixife s°ms sim. 

© s°J*°| £M» 44Sm zl s°!*S 45 ) 40 =? eH^S| 0 ) 
moll 444 s. 1 * 4440 ). 

® 444 444 44S 444 H^o|| 4H44. 

@ mm ^4 LHn n mm 44011 *nsii4s)oi 
a#44. 

-fl-WS ##3 aH^-cr 41 All 7)10) °lsl ^4 V # # 

aaa #a°ii aa aaas saa# «#ss §ah 
a wai aaa a a 71 -a #aa aaa 

^A) ^Aj-O)) lUxflEl ^Slaj 711^4- aa, #Allt- 
a 41 All7)10) #A11 4^0)1 a)-g-sv a as# Sfe s}- 

^aa. aa# aaa sia# aa a## Alia 
£ 4*aa 7 ^# aa its ^aa 

# Aiia^ Aj-^-o)! A)-g-^ ell 44g_sH, aa^i 

a°iaaa a^i s^ aaa aa^i aa. aa 


(D^All Ahsh 

ol 7114)01 ^ O. 0)^0)] OJ- #J1 7lol oy-oj-ifl 

a a°ia. °iaa aaa^ i-^h a 

a aaaa a a^-§- # a°ia. a^a aa #^a a 
ai-aia aaa a a^a? 

( 2 ) nasi aa 

aa a# 

(3) a 1 ^ 

aat a^ai at #^ 7 ia a# a a 
i-aaa a# n^i-aa©- a^K 
aa a aaa i-^ai- a°> aaa aa 
3 i 5 ) <1 * 1 - aa n as 7 iaa aaa aaaa 

s 7ps«)-xf-. w n>5) a^ai pAm sa# § 1 - 41 , 

a a aai ^aaa #s 7 i# aaaa saaa saa 
# a as as aa aa as a# aaa. °h sa 
si- a #sa a a# ^as s>a, aaa aa a°i a 
^aa. 

p _ X 

n q 

p, x , q sa ^a&ass, a:# a# a aa. 
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#-§#: ojal- :g-£_§- 10 H1 ft|)o|4_ 


a? m\ ^ai 

22E|j±S 

#H7|2| 

Eh 

-Aw 


i 

3 

15 

2 

0 

15 

3 

3 

15 

4 

1 

15 

5 

2 

15 

6 

4 

15 

7 

6 

15 

8 

2 

15 

9 

4 

15 

10 

2 

15 


°M # c i n9\ ##7] $n*\l=, X°\ $ 

# X* #-§-# ^ ## # SW. 

pq 

n —-t^- 

x 

°111- #*1 ^-§-°fl SAlfV -§uI7l°l ^(/»)7l- 10*1-51 °1 
a## x=i.8, />=io, 9=15*1 

-ELhL w = 83°l^l-. 

§1# #°1 < a#°11 Sfe #317131 ^1- 4^## *151 

‘the capture/recapture’ #^ *1#31 ##, 

°1## 7l|^*.SE. #-§-5131 «-§-si:n 


36 s# 





















v.44 

14- ^714 

4-4' 4 44 

1 

l 





1990^ 3, u]^ NCTM^I 3g 7 ]-^ 7 0 >^f- 

7l^#S, 1995^ ^1 

*] ‘*TO • ^MSJ- Alrfl# ^5L*}±r 

5 M JE^^lo]-’ ^aj, 1997 ^ £3= 
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1114. 41444 411# 44. 
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4X4 + 4 
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4 + 4 
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-4={4-(4 = 4)} + 4 


4 + 4 + 4-4=/4 + /4 + /4 + /4 
4X4 = 4 + 4 = 4X4—(4 + 4) 
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9=4+4+- 


4^ 
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3M, 01® #+*) AhaoiiAj ?H0O| Ssfe h(°| a 

0| afe Sr 1 * 7^3(711 s(HS, 2£*|| §J +J|H 4S 

ft 7H1S) £Efe A(“s(S(&| 7H^0|| &M| D® + 

SKI, ^xllMOllAI AH, Ss), HI^IS S—i mm 

0|37|77|A| C|°® A(SO|| M|s(0| ^Sjitog sH^P. Sgsfe 
2Hg# at^l-SS, C-m LH§2|°| 07)1-^011 ll\m 4^ 7\ 
A|°| °H0| 7feS|+ *)°H Am, d|£H Am §4 
nx®5j°j Am S^S -y&A® + °IDK 

mi ssmt mi°| *® t(SS #3(oi sf^oi a® 
0| 4ft) U0OJ C\M +^SS4 010(7 |sm 7I#o| ft* S2ffi 
SfS 0A1IOII (SS(7|£( m 7 |o| g E ||S) Xjgu-O^AAI °|Ah4® *3 
S uJcjAISJ + SJM. 

^-5-& ssaiE 7fl^V +1 -O § AH>o|c)-_ 

5jK|, shAy^ol °h*o||Ai fHS HI-OHSH 

4 5i#A|, ee* dH# A|AI* a® 5(01 *ft°| op 7 (a| 

**» tmm 4 Sfexi* S7 (s( 7| 5)011 Hit! S 

A1KSS S*ID* A|°fsm #^!sm AHS# *3°l ^*l|(**l|)ft 

7nsems 

SKI, sss|m°| ahs* °|ft *HS 7|** *A1H *g 
2( ft*H DBS 3Ss| HB|5(01 *H?W. A1*S *ft 


in n-g-5) 

n Xl+l^ A^g-sfloj: S^Al^ l^sflo]: sV «n> 

^o] 7H n 

n 4^3 nn-. °H ^ 

st A]All n-is] mt 

Afm Hfll: t Sit t^l ^l^lth 

mSM-l 2|^ ^ ^Tj] §Vcl- 

LK ^Xjz( 7Hs h Al ^°|£ 


°l □®7|-A|^, =SaiEO| AH2 7|§(a)°| H# 2(§0||A| 

Zt SD°I aH»2( xHS °A| aHS-S §7) sw 0 |l( s aoi | ^ 

^oiams #m. 

c[. =^5!jEO| j(iw anw 

ssaisOl ^ 2]^ o. T^g. <S V-4>S1- 71^- 

x l^ A HP?!: X l- 7 1 ^ 7 Kself-assessment) °l-§- 

«M ^ iiS ^ll- Jg7>«t-7in- n 

?3tt 3°1 -§-°l^H Hm2l§t(^l^ 51, 1997). 


ssajEo] j|xj-§- AEsimn ^-b-^^ 4. 
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y\. ss % i# 


# l#*#]#. Af# u l## ##5i ^1 7 ^m 

—-S- ^#01 7}1## #1# 7}S\7\ #n ### o_^ 

S#1 "ti##! #711# ##1- W?1 #1#. 


## # ##°M ^f#-# 1# l## #!#-§. ## 


# Af3L#51 Si# 7flo], ###, 35# ###1 #4}ol # 

# ## ##1 #?!# 7l^H ##. o] ### ### 
Si lH ^2]- #1 Si## ##1 of## ### tfl# 
#£#- ## 1 x^##Sl #### ^f# # Si# x o vxj 
°1 Si#. 314V ##- # ##1 #xfi f#l Sf#5vs # 
Sl# 1 Sfe ##3# ### i#oi# Ai-jLofl tfl«H 5i 

# ##€ X#Ll #1 1 Sirq-. ### -#### JL# 
##1 #SM #, Ixf## ^7\ ## OLS^S] ^#55 
## ## *§7f 71## ## ##1 ###JL 5L### 
^ 7' #tf# ##7f H#. 

#41 ## HS Af#ofl Ag### 1#$# ^ 

#°11 WE 11# Si xfSl 1## # si#. a ## 
1 #1 ISl XI# 1# Xf#H#7ll #### 1 Si# 

#Xj# A^^ofl ^#1 -31 ^7f# # Si^H, #1 $ 

7i 7l«# ## ##1- ###3L 35## # Si#. 

#i#i# x]# #x^ cii-# ##i mm X]# 

#sft^s# mi ## mm ### isi 

^#°l# X]## ‘##1- 51## ##### Af3L # 
#’°11 ## #4 V 4- 7]##7|| ## 7l#o]#_ 

##1 ^Xl## ## ##o^. ###7-1# ## -f#of 

i- ### i si# a #xni- #### x]-# 

^#1 -§tt 1 7]°11 Xr) ##1 XjX]## 3§7> ### ### 

# tl5Ll #4- #51 Si# 

LK &t id l§ 

#### X}## # Si# ##S11 1S1 ## 

# 3LAf7f #xjs^ ##.0^ #x]## «1## ##S., 

#XJ ## a# i##Ol# 7fJ«S Xl-#i#7ll ### 

SI# ## 31X1-71- #S1# #f##Xi ## ### 
71## # Si# Xl#ol tv### Si°-HS, ## ##51 
## 711# a# 4i##4- #XJ-C,^ ##4- #### # 


## #X1# ### ##x#l- nl# # 1 - 01 # ### 
### 71-X151 -g-#xHl7ll I### ##°1#. 6 11 # 
###X-11 ### ##o] ### ###S ##5lHS, 
### ### ###1 #oi s a### ##°l#ji i- 

# SI# 0 1°11 #Sfl ^l## 1 ^ ### ## #114- Xll-f# 

## ###1 #«Jj# «H ## X ^ Si# ^#4- XI55# 

# ##°1#. ##Xi ##-XK31Xl-)7l- # #x o Voll ## # 
## #1H ### 7#151 Si# ## nfl ####. °1 
51# ### ### ‘###'<=>1 ^51 1###S #Xfl# 

######311# Si#. 

1# ### ###°LS #^#1 ####^S #^ 

##, 31X1-1 x^# ##31# #<g-oll# #XJ # #31 

##4- #«11 311# ## ###55S# ZLlol ## # 

# x 0 V#oll # ###5L til##### #«fl i# # 

# #4)ii ## # si# a ##1 #### 

Xl-#### I#### #!###) ##4 #### 3g 

7> ### ###! #551- #1 #55 Si# 

1# 1## ##1 7^#51S ^#4- #### # 

# ##°il- ##41-7-1# #1 -f#oH #141-1 #1 # 

#4H, #1## ### 3LH ##, #141-1 #1# 
of## Hi# 1## #1 ##55 7H##. ### ^ 
S #^4fl #ol x o V#ol#nV_ #### # 

#51 ###1 HH-f#5L ##1 xl^4fol ## tflxj-# 
1## 55# Xf#l5ll l#### t|||^ 5L# 
x^l# #^1 #1 # Si# °1#£ Si#. 

CK S« id S# A| °o| Al# 

###55S #H l«fl xg7l#HS #1## ^Xf# 

71 #4)1## Hxfol j/Xf# #1 ### H#ol ## 

#3LS 1S.4H, ## 1#°11 ##1 HI ^#4>7l 
ol#l Si#. 5E# ##!# #-§1- ### nfl ## 
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71-XItH qq qq ^7171-51 

aq, q^-q ^4^1 slfe *M81- qq ^*}°A ax}t- 

?$S-o] ^ Sic}-. Aj~y 5LA}7} qfH& 

4- f-qq *Hi-iq qqtt 1f°M q-a qq ^ a^ 

5^1 2}^}7]^ OI^C}. 

^ >*>1 -f^SH § cf-S-21- 

hnfsj- s*j ccfe °*|| °|S# 7[X\JL ^0)| °J8|ES 

gjCh 

£h# 7114!# xlUSMI Ail^Of *feh 

¥S4 S*1|°| SS# A[ocH c|4f5j°i a#o| 

=1*1 atE^ sHOf 3th 

SaSS EHES 3 SsH 0(: flcK 

as 7ia# §mi am ssxma ss# as. 


^-AlAl ^O] T&lg ^ *}^Oj H>o.ojl 7fl 

°d«Kr -a 0 ! A}^ qq m-8-M- ^«1 Til 

qqq qqqq 1 ^7} &aq, q^g-qq qq-qq 

-# SA}7l Sj-A^q Hf-g-qi qq- ^AlS qqqqi S]£S 

qq- ^q«- qq qq-. 

qq- a] ^qaflo} av qa qaq- qq. 

S3 A| JHA1°| y§0|Lf o|§|] CHSH2I a h tfO| HfflCH 

A1S Oh E |o^ j2Ah°| EHMa#fe SSS as# flSHOf 5th 
#a°.| LH#4 X\7\7\ ^jSsHOf 5th 

sf-aoi aasa ass# axa^- as asa as# as 

sHOf flch 

j2.Ah?h as ai 7i#s°s s^oioh m ehes sasa eh 
a ssa ehe, ahsabis ehe, sshsa ehe, asa eh 
£0|Ch 

ah m* % ansi y\m as 

^ q qqq q-qq iqqq qq-, q-a, qq, q 

q qt§ q^q qq 7PW q^sm qq, qq] #-g-l 
q Sl^r qq qqqq qiaqaaq- qqqa^ -&q 

m. 


qia-q^eq A}x}q q#q ^ aq 

-§- qqqq q-qqq qqq aqq aqqqq, 
a qq xfsi- xflqqqq qa qxj- xfss qtq-q 
l-q-q 4 $14. aqq q|aqaaq a} 

qqi qqqqi qq aqq qqqqa qqqoja qq 

«>q qqq ^^1 q-fqit qitt 7iqq 

qagaqq} qqqqqq qq. 

qq- ^ qq-q 7}s(Aja)q qqa>q ; aqq qq 
a a xjiff aq>a}a ^qq qqq q-q 

°1 qaa>q. #a qa ^Eflq] qq t^sM; aqqq q 
qq qq^WI 7fl« s >i q qq. qqqaaq qqqi q 

7]qq asHa q qa q^h 7^qq 3§ 

5- ^q q# f-q ^qa qqqq. aqq qa qq-qi 
qq qqq xj-a^ ^qa aq>a}q aA}q q 
qq qqq qq qaq qq qo] aq qqaf 
a qqqqq, «^iq ^ja^^q^nq aqq qq 
q^q qq- qqq q-q«-fe qa x^} I q qq. 

qq- q qq^r qqHI qq ^qq aqq, qq-q 

qq xfqq, qqvq qtt #q, ^q -n-g-^ °A+}, 4 

ah qqqq- qq, q-qq qa, qq qqqq q-q ^ 
qqq qq^- qqqq q q-°iqq. qq- <a v-6>^q 
qq qqq qqq qq> ^x}# qqq qiaqaai- 

Afg-qq qq aq qq^i 7 ^q qqqq aqqq 

qiqq q°iq(q-qq q, 2010). 
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x^HEIAM 

*HO|oi 04 01 

o—1 —i o —I 

3|t(gg) °= 

3hMj -I 
—I O 1 

3hAH O 

—1 o *- 

3hAH Q 

—i o o 

ohAH 4 

44<HI cH*h 
*44 s7|-y 

• 44* 44 5# *7-1344. 





•440IW UH44 3*41 msH *471 314. 





• 4§f A|£K® 7|444. 





•4441 tut!- 3* S|7|* *oiS4. 





• 4*14 7HB0II4 sals 1 Ib|:ei 34. 





44<»l 44 
*hfc!4 

• 44 ®44l ^as y[x\ji °14. 





. 4Sfo||Ai *® ^5|§ a® 30|4n g434. 





•444W 44® 4*4*1^ * oisflfi 4 314. 





• 44* 7® *4® 44 #4 3|l|5 #444. 





44<HI 44 

• 44 4S0| o|E=|*77h 4 4344. 





• 44 330| UhbHh^77h Ml 4334. 





• 44 s*||» m CCH 3344. 





4tfo| 

•440| 444 #sio|| a® a®# 44a -£§444. 





• 440| Ap.4® 7|s±= c|| £^o| 34a -£§444. 





•440| 4#oll 344® 41 *fiS1°S gas 4®o|4a -£§444. 





•4401 4go|| 33 -£§»® 44 41 £®o| 34a 41444. 





m\ 3444 

4*1 

• 44 34S 333 34. 





• 44 A|4o|| HH3 4®* 4*4 3411 4444. 





• 44 ®*us m kh, a® 4® nw\ *44*i 3a 334 34a a 

444. 





•44 3®S ®54l 4SH 711*1® A1I4H 4444. 





343 A \JL 

• 4® AHf°| 33* acH® 44 4® 3®4® #44a 44 
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• 44 ®*ll# ® H 4® A^ h 44 4® 444 43® sfoh&Bia 44. 





• 44 mm m on 4 ?w 33°® 41*4® 3®4® 444 43 

S Sf0lM£|a 34. 





•44 ®*l» # ttH MPI 44 33 #o|[ 30| 4 3*4*1 

;: -£§444. 





44 43414 
34 

• 4*f 4a AI40II eg %®o|| 333°^ 4444. 





• 44 43 A|4o|| 4® -£§4® 44. 





•44 43 A|4o|| #s# B0| 34. 





•44 ®*l» ® ty o|-o|44# 4® 4-£§®4 g®34. 
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vi. 


^2011 im aaai 

44 144 #1 144441 44 4411 1414 
414 £44 441 4^4 Alxv^cfjl # 1 44-. 9 - 
414 4414141 441 7fl°J44 Aj^oj 444£ 
£ 414 vg 333 14l£ 14. a 4411 

441 H 4 l£ H>Ol^O]i. ^Jol Oj-qe)- 44 AA S 

114 ^ ^-g-ofl o^sfl oil- 4! ZL ^ 

-M£ #51 44. 44- 41 44414 *Mn 1 41 £ 

4-4 7HJ- 1£4 411 *HJ1-°1 7 fl4! 41451 7fl 

4 4-44 4441 4 444 1 4£l, 44 44 1 
4 H4 4 444 1 4£l 1444 
H 444. 

41 7lS|fi] ^|jI5fe 1444 fsg- 441 4Cj-^- 

"fl, 41 444 f-Sfl 7^44 ^ $7>S|44 
1 51 444 14 4£l 4444. 41 14 141 4 
4441 £1444 lfl-g -4 3§7>S] ifl-g-o] 4 <* o] ~fi. 
1£1 44 444. £4££ 198044 44 

£ £1444 441 £44 o}y tj-Aj f-yo] a ^| 

# 24 : 11 , -y^ua)- tj-jj. ifl-g-n. 41444, 41 

444 !4£41 4414-4541 £41 14 44. 
444 444 444 444 44 4444 444 


4 £4- 44 444 £4 44 44 441-4 £H 4 
4 4414 4444 44 441 4414441 41 
4 444451 11 44 £4££ 414! 141 - afl 
4444 7fl7H44 44 44 4^ 44 441 414 
4 4|£! 441414 41441144 444 4 
41 444 44 ££ 41451 £ 4£l 441 41 
4££4 £4- 444 411 4444 441 444 

(von Glasersfeld, 1993). 

44 444 14144 444 14 144 441 
44 44! H44 5144 £4451 #144 &! 
444 44 7>4445i 414 444 441 #£4 
4. 41144 #1! 4i 7}^] 4444 4141 

1. 11 HLA>1 Sj-Alj A>o|oj] Ajz>oH o^lc^-i- A-jS 

£44££4 441 14444(414, 1998). 44] 
51414^ 5as7[ 44 $)i 4 ! 1-14 4441 
4514 £4144 44. 414 4141 H4°]5i 
144 471144 4141 7Hi 44£ £4, 444 
414 7fl7H<y<ij Ajzv^ oil44! 414141 444 
44444 441 444. 4f 4 ! nfl 14444 £ 
1444 ^ ■ 141 444£ 44 444 

l£4 41 7 i^! £4 4444 £14441 44 4= 
41 H41 445114(414 4, 2002 ). 


<a vi-i> #s ^s* ?ist 514-5,^ 3S°i ssi- 


JE4-S(1 1S2| SS( 

£°|AJ AjA-ll 4S, HA^I A|A| g-y A S 

Eiy^j, 4!*||woi sc^ 

a|4 # s^°| 5^011 °^o^ °I7|, rn 

n ^7|5|7| 

£S A|7h # s^A!°| EE-a: SE 5f^S0| scroll aiw 
^fCHspI 

S^A|, A|ijX|, #°| 

HE A^a* £St! EE ?H^4 Sal uHE7| 

H-E ZLJL\ S«°| IHAI-71- aj^Ajo^ ^5| 

G¥7| 

tf^°l 4E(H|l!, gal, E4 h , @7h)o|| cHtt 5 [hA|°| AijEs! 
oil SfEA! A!E 0 | EE SE ^Es!7| 

CHE! 441014 AHf* e!E ^i^i 

5f£*! 7H7H°i°| E°IEEJ SEE 4E 4E0II EE 

« 7|J|7| 
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-y^om tfg gg# 

0 

21-^S AS AfsS Si*7| ^|5h SEfe tfxf fg 

ZLS# SMTIM- 0|# #0|7| 

0 

cisf® t^2| 2LS0II UHAIsM #=5p| 

s« LHg5l7j 

0 

2LA1 t|“a. tfJE «lfS #§• 

fh t|-gO||A-1°| sw 7|^ 

&mm 2 as asspi 

0 

2IA|-S°| xf4 h S 2&12 §EH2| 7|#» AfgSPI 



4 4-S^l £2 


^2]-J12]-‘#£^’<>13: 

S^l 3^3 ^S]<2J- ZL ^]5L1- ^V 

t'M *ll7l«Kr t^tt 

12^, Hii- «M*ti M-7KH Sit t^i-^t 
7HS*HI, xi^ Aflxls] 

°1 t t^t #SM ^2|- #§ ^S! ^ 7l§S cf 
3 , 2002 ). 


Si m-g-§§ A1 £ 0^1 tt-§g- § si^t «Hr tfl 
-§-3 34- #°U, (2) 34 *fl-§4 7fl^ f-g-^s. 

t^3«H TflXl^H, (3) t-S- 7^4-2}- H# A^ ^ 

3^4 ^Tfl t Slsm JLt^PS tfl-g^- Xfl^ 

t}jL y (4) ^4j-2]- ^K<q■ t^Stt 433 ^2^ 

#33t 34 lb43 $7} S>^4 3W 6 M 7|1 ^floj: 
M°13-. 

LK 4*3 ^SOllAfe 4*33 SS0| ^^DOil Vg£|t 7l 


7L JIL^2h§Z^| SJ22S ^ISlfflAI 4*33 =fi3 s 
IJOll VtfEfe 4-SO|OlO|: tfCK 

tL#3 43 433 S-S21- £3°]1 3333 

T'i Sj-^1-51 A?, t3 U! «Lnlofl o^nv^l 7fl 

433 ^^71- S13. 7]Tils 4S14 333t SA> 
t 33 3 Si 7lrfl i «j-§ S_S, Tpl, 34 #£, XfS 5J 
*871-21 at- t34 s^*M ^3 44°M 333 S 
4334 7113, 33 3 ^7l-§H^ 33(NCTM, 
1993). =L&& °H3 4 ^ s-Sfil- s-a 1134 33^1 
at a4333 lf!l Sit Xllxiii- 

tPI^H 33. 

at333 34 m-g- 3°i3 33734 43 3t 3 
t *H!#3. 334 4333 71714- 4733 4 Sia3 
33. 4, «M84°1 3^. 3 7J3-011A-1S ^711 33 

#-§-1: 4 Sit 33^ ^Aj§V § Si^ S)-OlO): §4. 

33 SAt (1) 433 S4^2l- <4^4- O.xt>^A-l 


x| Sit 3SJS ^AHgO| OjTIslOl ^ths^I 

t® (HI so la t Si£^ 5H01 ftK 

t7 0 >2l ^ollAiol ^x-ll^ ^7)2}- -g-3€ S 
t s>tn XIA 14 - ^ 21 -A-m son oi?i 

7>=^i4fe. ^cicf ^§v ^<^ 4 - oi§flxi 

t nm ±± 2 . tTim o m\^, ^*n me\ ^^i 

ttt thm «r^*M t7ll7jss t7ll4 7)1 

1 «H, 3- 2HS4- t^-. t, ^soi ^Til71 

t7ll 7M %t°l °lt^7is 7lS]S xiis-§>oioi: fiq-_ 
«ia°ll7i aflt t«i°l 3-S- ^ tt t7ll 7 o l%l-0llA-l 
#-§-1 t Si^^ ? ttt 3-tl: 1^01 §711 tt. 
t, 3-S-°fl7i tt 71A1S ^Aj^-ojl §!-§-§ nfl 2X}- 
4^71 #S ^ u J§ol § 

^ 7RH1 X1A1 1 Ol§fl f §§ ^ t7|l 4t 3- 

t t°Mlt tt t7JS- 7 0 1%011S 7i-g-§ § 515 : 3 .71- 

=-Xl§ ^Olt|-. *M°\] t3°H t«it 2l^E) XI 

°11 t7i«-i7ll 1 ^t*n} 0^51- SSM- ?it 7lsl°l 
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S]7l HI 4f3 4^ 3## 117b 4h>}7}3 $}# 1 
1 OIOMI uflfV oisflsq- #1# H # # m H 
(OECD, 2001 ). 

13011# 3^2} ^H #sj01 tfl«M Ull! 
nioil 1#01 l#!#!, n mOl mi# 
W^l !!1! iq# M1-&M 4b#l# ! 

HI. 3l33 ## 3X}## #3 # 1 # tfl-sv h 

1 1! 2H-33! #3101 11! 5il 111, 1! 
711 01# €°11 4 $fe #11 3°<J# ## 11# <#q 
11! ll! ojxl #3 71-a^ob 1- #H. ojBltb # 
54-0117] #1 S71-01 #3#b H# #13 HI 1! 
1101 #011, Hf ;g- #011. L|of7l- 3# 

HH W ## #01# #011 o^Tfl lim 
1- lf#C>l 1## 7]m All^Hol: tb4(NCTM, 
1989, 1991). 3l33 13011 afl# 1# 1# xj-f -3 
3 3°11 # sfe l^ H O o >A^ °#fl SA]# ## 
2b 1! #!-§- 5bm ^^^b°l 0 b !! 

2^54 4§o| L[ |fig 0|SH3hX| S>HA1# g§l43°| 2 

o|# 7|LH5p| Oa|#°# ##54 i-H-g-g 540. 

*4§S0| #£# qgo|| 0840 cm H4°3 20114 3 Sig 
g °I2843^- 540. 

®4h54 lHSO 222 JHO 0 O# S04 O s4 §0o|| 2 
gslt^- st). 

*4§go| AAg t^sm, §7454 2^H- n|s^t4 4 
Si3^ §## 

02 §7|M02 0|sHg #p#3 xSl 21540. 

1. #1 #2! Sdll #1 H# SbSsf# lh#1 *! 
£4 7|#2| Hfg# y«tb 7|#1 3#2| t^0| °# 
E|H^ S^Bl, §E|D|qOl % C4# 7|# #1 #t, h S| 
OM fth 

#sb 0 i 7^7§qj/ ##1! m if 

#°1 01H 1# #4bl °b°l' c 1 c H'M- #13 !13 ! 
4bl3 !1. Oil- #<0 4b3 #1011# m# #1 
1^1 ^ $1111^17b34- ^ ^bll «bl, 

I7j^q ^oflAi^ 2l°J ^-f7b 01H o ll. 


°m ^^^i 

Xl^bXfe AJZVX1 ^1^1 ^2] ^oi 

1 lb# 1 5)01 ElSijI, 14121 m-g-q- «>«]£ ^O] rt- 
oni'O mi 510171 q7>qi 51—S., 
11510171 Wb#s]l ?b2^, #7 o vaioi ^oflAi #0121 $1 
512^, ^>l#ai?b ^0171 ^«2j<a 51—^ ^4bqgicb. 

^I2i2b 01171# oj-oiqoisb -g^- ^-#§1 

71411- 01 m. 015101 xltiioq «jv«g#s. 01171 x> 
011- 14J-X4 0] 017J-OLS ^JZ[5^ 011021 7lH 1^1 
1 1 11. 3.1121 IXJ^O. -2^54 4iSM010 

1 °l-§-l<0 1#21 nefls, 111 in tot 1 31 
5-0, O 401# 1011131 o 101 001! 1 31 
1 5111(11! 21, 1998). oil !°l 111 7l# 55 

#21 A>## 1# ##101 111! oj-qi 1 

1211# mil. 1, 4bxs## o]qi 7l#o] 

i! i7i#n nn urn # ojoi i 

1. ll^oll £ 2111 (simulation) #21 71##! 
#n #a^# moi loii-1# n# iii 
im # i# #^# 7bioi n. 

EK 1!#2| m 11(71# 1!)# HEltb #i #go| 
CHOf shC-K 

#! #1 #<g# Afls# 11! 1^ noi 111 

H # 1! #^ 0110 ]: #i. nil 4b7)j#ol 1111 
1 113 1# 1133 111! 1# m 7bl3 
I# ^3i, n#o] ii# Aim oiii 4v# 
01 Ibllb # 13# 3X11- m2) If 1101 11 
# 7l#ol3, oil# If 11# #<^21 ##133 % 
-§-! 01 U 133 l#o) #X1^ # 511 . n-133 #1! 
#! 1011# 3X11- n#ol o#! 113 1 

i !*s in oi#i i3, mi on mi 7> 
3 ### #11 xim 7nn 30 JH, io#i- if 
#21 i#2i 7m# xfls# 7im mi mi 
7)1133 #lf l 7 b°b IKDriver 21. 1995). 
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44" 44 4 A 3!4 44 ^1^4- 444 

4441 414 4 4^# 441 1- nfl, jZAfe 414 
41 141 tVcf. 

aAfe t)n#o| 7)*|a °)a an *|A)0| °gi°i7) gs)s| n) 

°)8)ao) aa. 

JEAfe Sf-a#0| A))a5 LH§°| S^0)| i°!f All A|AI§ *) 
£5)5)5# 4S *l£ A| L|]gO|| 0)8)01 fc°iaa. 

0)0)5. s^#°| Ain A|AI0| #£hAjep-|Lh Algwoj S7H^S 
aimm SJs 45 2i°H5, JEA)5 Sf^Ol A|L|H °fe 

*aSSWL4- iSf! 7H^S £*1151 SA® si27h 314. 

s^#0| A|)55 L()g°| 5fsO)| !)££ All A|AI# Zi*LX\ s. 

a g#, jEAfe #sa £4 as iisn aa a#a 5S 

AJ|H0|| AHJOI °|5# sHOf aa. 

jeah= an#°i an xi£a *hs 5 as as* aa*i* a 

sia# £sa H5S fleswot: aa. 

anaoi an ana *1155 ?h^°i aa* aaaa, 
a a# §eh°i #aaa 7 hs§ naaa# tao) aa. 
jEAha ;E4-ai#oii aa °j*i£aaa oi#oii ^£§ aaa 
assHof aa 

ok 5xii *m tm $-m 4 oi 

xfe ^soioiot fth 

#i 4444 4*315 «h^- 4# ^it 

°1445 a #<>i 4^4- HI# °11 4-§-*H 1*11 
1- 444 14 4H4 jjLA>M- 41 ^ U 3#°1W1 7K14 
y 0 Ul 4*34 4 45# 41 #4# 44 441 7K= 

*11 4^ 0 14. -&l#4:£(Vosniadou, 2001)1 5# 

?} 4731°Ht11 44 4411 7K=.a]71 44 *117)144 
5^# ^ nfl > 4444 734# 41 4 44^ 

44444. 444 44 4H1 44 441 144 
3- 441 7]}ZL^r ^44 4*314 444 W 44 
4 141# 4*H«M oil- «M4 4 4^1 1 

1411441*1 l-S-44. asi a S ^| 

^ 3-g- ^^7K ^4-^- 4j-^ 3^0] 

&&& %&, 1 -ra v 

3 *lA]o] Ai^aK ^tK4- afe «vaj^- 7K=7ia 


^°1 °H^ a u ^°fl^l a 1 -^- 

^ nflEK'd^l SK# ^^4- 7>3^|Ol: tv 
4fe 3H4. ^1^°J 7i^ ^fl-8-s. 

4^471- tv^ ^4^, 4#°1 s°i 
4c 4°1] 7R14 4-5-°11 447K 4^4^11- ^ 

4444 44 ^4 ^444 444 44 4^44. 4, 
4444 444 44 4^ 444 44 7f44 44 4 
4 4-7^4 4444 S4^°l 444^, iis ^14 
4, 444^ 4aS 1-Q-7K $ 14 . 

44444 4 7 1 3i4(self-regulation) 0 ]4: 447]- 
7f4°l i^4 44 444 47K4^ °14 444 4 
444, 4^.4 ^ oi fe 4444 7)144 

c 44 S444. 444 44 7]^ ai^-a-a 

S4 a u 3#^l 71-71 ^144 4471-7)- s)£4 a-i- 4 
44 

^aus smaoii 5iaxi an aaoi &aii t\m aaoia as 
m ^laaa^ aa. 

a)§ 7fea 7)a saaa as aa#a asaoia, oi#§ 
o)Stii Ahga 5 sab <M£.m 7)aaa 

an aas xhaa 4aa Am s^n# nss)a, oish 4 a 

oil aa) 5*ii7) aas)a D50II sa 4 5i^a at). 

^aa a#5oia ¥8, 5*11011 aa sunn §011 cHaa § 
7 )s)a# aa. 


UK SK9BSI 471 4=o| 7feth 44 4So|oiof a^K 

4444s 444 44 447> 444 44 X K4 4 
7^4 444 47^444 447K Sl®-4, 4714 44# 

7>4a 44 7^4°11 ^4 ^44 7i-&ol>U 44. °lc 4 

4 4441 31 °] 7 )a 447I-7414. a^as 447}^ 
444 4444 44 4°11 444 444 44, 44 3 - 
7}#4 44 444 4471# #44. 2^4 44 H# 
#47^1-4 473 444 4414441 44. 44 

14 7f 144 447fe 44 A 34# 4sfl c) 544*11 
44. aA>7K 47314 44 14 ll v l 44 44 4 
41 ^3-HI 414 744. 
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AH#H S* 31 ** **l» Sfl# 0 | S7|* 

* n;**°i Am 7 is# ab*^* 1*1*. 

®H*3 1 #B £|*|°l °°I 0 | OH *13 °3*£ * 1 A| 
?m £££°| S *1 **o|| *** AH 3 # 7 Hi S 3£* 
* 11 *. 

tt! **°| 4^0)1 -yy =!i Silt* £31*. 
*l*°l ^11 i*b oigem, a 14011 * 8 h* 118MI 
S7H*. 

*1*3 i* mm *i 57 b 4 31 301# ah 

saw n|E“J|tt £3 0414 *l*o| #g*# tfS 14* 
41* 4 3£* n 33* *11*1*. 

AH X|A] O|^o| §7^44 4HI ^iKHI 7|£e g 7 H g 
S# 44 42o|oiof then 

44 4 V %°fl 7latH ^7]- 44 4 444 

3- 444 411 44 ^ja. 3 S7i- 147 H 514 444*1 

44. 4444 ^7fe 4444 4 # Lfl-g-ofl Tg 
7H44 *%7}7\ 444 441 ^4 oj-tlsj- o}t^V 4j-^ 
4*4 4444 M-°H7l- 444 hJ-AI^S 4441 o. 
444 17M4. °fl-t #4 214-44 ^44 7 |^ 

4 - INK!: ^4414 4#4 4-i- 44H 444 -£4* 

S. 1 7}t ^ 444 444 ^7} A}«H ^Ago| 
444 44°W. ^ 7fl44 4 441 4-44 

* 44 411 1 §7fe #*8fH AV^j-oflA-) tj-Ags-o^ 

4U 441- 44421 4444 444. 


#4 44 44°114 44°114 411514 444 
444 44 4"S, 444 W $7> 441- 

°1 *444. 444 #4 41°1144 3|7fe 4H141 
Til 4H44 44 1411 44 ^44 44 7}4 0 1 ^ 
44. °H AAA 4$14 $M4 $141 W=l°l Ai^ofl 
414 444 4*4 44 4 4*4 44. 4^4 f- 
444 444 ^Hi-^cH-|-Ai-%vso.^_ti-4 <:> l : 44. 

sf^#o)|7)| tiiom, tfAy#°| 11 y^i-y m s^ a 
m AH0|°| 7H1AB liawi HBjll. 

*1*4 4*41 cHfh o|sH *** £* 4 414 44 31 mi 
1** 1*1*. 

Is *H 7feS 43 i! §7h 1*S 1*1* 

*?f! *g* £4S »SSh*, Sf-as°| 4*hl 4# 7is* 
** 7()y°| 0|sH0|| *eh* A)|7||lo^ x)Sf 411* 

*1*01 ZLS°[ All, 0|sH 44 * 7|#§ *°fS *g°£ 

4S* 4 31 7|a|* 41*1* 

*31 440IIA1 *31 3g°S 014*1 37h H*#S £ 
4-*** 7H1S ?|SH US!*. 

4S- 44414 4 u Sl-4 444- *L5l4 * u J tJr 
441 44 4 U S 44 a444°l 4444 4441, saH 
44 444 24 2-4 44414s <=>141 444 47H 4 
44- ^441 i 0 !- 0 ! 1 44. -2-4- 441 ^-^-41 4^4 
4 4^ 4 ^44- ^41414 4444 44 slAAA 
444 444 14S- 44. 
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vn.44414 ^ 7 } 



4* JLAj-o^ 4-§-4 4*4) 4 JH SA^o) 3) 

44 7\tp\ 14-447-1, Afl?n 44 4441711- 
Htt 3L7HI 4*44 14 4 44 ^LA>o^ t}^ 
4! 444*71- z>14 *41 414* 14. °lei?>- 
44314 tj-^ 4 - 3§7>§>7] 44 414 5g7> 

441 *44* * S2H- 444 *7]-^* 0)5)4- 4* 

<3 414 414 o_g-A^ C S VJ7 o}*n), 5 LA>o] ^o) a) 

H 4 441* ^ 471-4 ^-o. ^ 7 ]. aj^-Eicf. 
41^ 41°11 U^o) JLA]-S] 4<* T^-g- 3g7K^, 7 
4 3 §7t-)l-«l-7l 44 4414 4144* &* 4 , oj^^j- 

3 S7l-fi] 4* 7j-A-|l 7\ JLAl-i-O] #* 14 4^1 44 t\ 

44 71^0] 1 4" $14. 

1t|144 442 \ 4 ^ 414 44 71)1-31 m 4 
1414(444 4, 2006). 

44, 44 SA4) ^ fm 44444 *144 
7144 7)1444. 44 444 444 44 4^4 4# 
4 sa>4 44 14 4-4-4 #14 141 1444 
44 44-Ith 14 1*8-14 4 444 3 §7> • 44 
7114 *4 4# 144** 444. 

14, 4444 *1 44 444 114** 444 
4 44 4444 4 §4 7)4144. 4. ^ 440^- 
444 4444 714^44 4 444 *1 444 4 
44 4*44 411 14** 7)4)44. 

4!41, 4 4$ 44 4s 4411- *444 7)1444. 
4,144 *11 *444 444 4## 4444 4 


44 *** t))a)44, 4144 44171- qs . 414* 

* 4441 *4 14. 4444 4444* 4444 

44 444144 t) 1 0 0 H4r 41444. 444 

414 44114171 44 3 S7> 414 4441144 

* 44 1444 44 *** 4I-&44 414^-4. 

^ M , 144 7j-%4 44 44441 444 1 41 
1444 4! W 7 ))a]4:4. 1, 144 14 44- 
411 *14441 4444* *44** 41414 
4 444,144 7^1 te)- 4 41^4- 44, *44* 
144 4 444 17,341 44 *411 4144 44 
4141 lH *444. 

444,14 414 4H 44s) 71)1 41* 44 
4 44** 4144 444 1 411 471144 7)14 
44. *71-01 7)^2). 7,^0] o^kg. ^ 71-71 144l7i 
444*41 444 4*41 t) 414* 444 4*7b 
44. 4144111* 14 #14 *41414 14 4 
7>7l- 4144441 *4 14 #14 7H> 4-3^ ^ 
*1444, 14 417^114 4-14 #11 *1 
*44** *4 14 444** 414 4 A 3 
7H471 444. 447) ^ 7i#oi ^A^ 3- 

44 4411 417j 41 444 **4* 44441 7fl 
44*, 4471- 444 41* 444 44** 41# 
1 411471144. 

<444, 14 4^ 4H 141 44 4 V • 444 
4 41*1'44 44 44** #1411*1114 * 
444 71414:4. 414 4#4 4444 

5) 14<*H 4444 4*4,14 4-1-11 *144 
14 44 4 44. 
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2###, 41 14# #44 #4 41 «4# #X)1 
1- 4114 4114 4 1#. 2#£S 

41 14# #44 (1) M 2A}t- ## #1, (2) 4# 

€ 147> 2A>t- ## ## (3) 7flxl 2#4 14# 4 
* 44 (4) 2A> 1# 1## #2 4^1# 
#-# ##-44# Aj^-14 514. 

2#-# 40 ) ^ofl 44 14# 71^0) m^g. 
#, #11 ##-#-§4 44# 7fl## 741 41# 71144- 
4ft 2#4 mi 444 44x14 44 444 4 4 
4711 €4. #4# 44 14# #4#l 2 ## 444 4 
#\ 44ft 2 # #44 444 ####1 4#*ti ¥44 
2 # 4 4°t^ x^m# ft si 44 4 14 2 ## 
#44 44 4 111 €4. 2^ 2 # #44 ### 
4 44# 41# xtxii- ## 4^ 44. aft 41 4 
44 #44 24-!-oii7i| ‘#4#’°11 #ft ### #44 

#14ft22# 2#If) 2# |J-g-oj| cflfV JLXl^-o] rflf). 

1- 2# #4 o^-g- fj-ci- oieltt ##4 44# ###- 
4ft ### ^2x1-# ^ 444 44## 4 44 4 
1# 


44# 444 #14 4 4ft m #7)- #4 7fl44 4 
##44 ###- 4## 1ft 141 4#a nm 
ft#. 4l2#a 4# m 7144 7fl##3i 47)140)1 
51## 42 <>1«B ###111 m*}, #47t 1ft, #4 
714 4# 11#- 4#7t 44##, 2.0)] tH4 Shg-i- x) 
7)14 7imi# : ft#. oM 4#«ti# # #4 2X)- xHi 

1 4# #7t #4§- xl##4 lxja)o] 4## 
#41 7t4#7ll ##4 11#. 

aft 4# #7t 7144 x)-7l #7t# 42 #7t, fvj: 

#7)- 422 1-41 4 512# 2# 7fl##l 

# #1, 2X>0) 7t2#4 #40)14 Qjx^fi- 71401 44 

4 12 #1#### ft# #44# 2X144 #41 ft 
24 #4# 14 2244 ###2 14112 44# 

2 xi#$i ###o) 44011 A -1 2##4 l-M 4# 51 
4#, 1 14 4# 4### ft#. 42 2X144# # 

##, ##, #42 # x)-s)o) ^ 5 . ^oj^oi axHlTil 
24#4 x]xi# ##4 I### 41 l7t #44 # 
4 24 #44 ###2 ### axj-# 4 #4 4#o) 
##a ##. 


ft# 41 141 #44 #ft #7t, # 41 l7t 7 } 
#oiixi 4i§)4 jax>o) 7t# 42 # ##4 #111 
42 #4 ##o)) i-cx)# 4 124 71144 11#. 4 
##- 41 l7t #4# 41 2244 1## 41#°11 
21##, 42# #44 #4# # 2x>4 #x^4# # 
#1 ##xf 44x111- 2#H #041# § n#-. 

##14(Danielson, 1996)4 21 2X1-# ## 2 
#41 #11 #4# 4 121 2## 41 m #44 

7)1 nil mi 24 #44 47)) ##(7)1##- 4 

1, 2# #1, 41, 141 #1)22 44#1#(1# 

ft #, 2004, xl)o)4). O) Ig7> 7)44 2X)-o) 14 
1 ## #7)11 ##-#1 lllofl ##4 ## £if 
4 7)1X1422# 2X1-2 #14 14 x^ 4 - 7)1##2 x>7l 

#1# #4# 4 121 # 1 #, 

41 n 7144 711# • If]#4 #1°)11 2x1-4 



7K 41 m 11 


41 n4 41 1 , 41 4, 41 4# #7)l#2 1 
^#4 12 #, on# 41 I## ‘I# 24 , 41 
7)1#, 41 #4, 41 ##' 4422 4##4#, 01 

4 2 x 41 - 44 40)4 # 7 ] #sflx )4 44# 14 21 
l#4l##7l #41#. 

JEA)7) ° h 0)0^ |4 7|XJ S2 
JEA)7) 2H|5H0f # 5! o 4S 71|4| 

JEA)7) SsHO) i5^4S 

jnx)7) Xjg-a Di)S °|sH 5H0) S?4fS Ht^ 
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4# #4 4^ #44 4^°-^ #44# 444 4444, 444 ^44 44#41 #i#44# 4##441 

44# #4 444 a# 44 444 444 44 ^44 444 444 44# 44 44. 44# 414 ##] => [# 
4 7114] => [#4 441 ■=> [#4 4414 444 4 4## 444^ 44. oph w-h «& 



44 M w-1144 4 # 4# 44- 44, ^44 ‘44 -&#’# 4#^ 4# 444 44 441 4^4 #4 

# 444 444# 4 ^444^ 4144#4 ‘44 44’# #44 #44 44 44 4^4 44# 444 4^4# 


4 4#44^ ^44#4 ‘44 #H’# #44 444 4 


" 4 # Tf^S 


7=rl ,Al 


4444^ ^44#4, ^4^ ‘44 


44’# #44 #4 44 1441 4#4#4 44 4444 44 444. 


—^ 4tb 41# 44 4 4 1 41 44 44# 4# <a w-i>4 44. 
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<a vn-i> 42 §*1 24 


^.OH IH7L OiOA 

Ttd o / f O —1 

42 s*i ggoii =12 -as 

u|n(42 §4 £4) 

HL4 

LHS 

• £g4* o|sH 

2 *H41 

JllgJil* as a mgofl 224 mt\ olsHShai, 0| 

: *12 *H4*5i4 42011 ggsfc 5 

4441 H*44 ga 2 LH*o(| YSISfe 42 41 

3|-7| 

• 44 mg 

4°fo| 42 4JS 4*f iS *|s 4 *ho|| 2814 

SI oiansm, 0 |« 42011 gyai ggsfe 3 

gH(gg) 44 2 4* 440(1 7|i40j l((* 2g 
42 414*1 

• gg* X|*J 

4*11 SH4, °|A|4#, g# g°| eg* S45| 0|sH 
5 U, OB S2[wog 42011 egsl4 5! 

gx(| tm, 4A^#, 44 g4 mm 4*3| 22 

5 | 0 ( 42 41SPI 

• 44* *1A| 

44* *1*14 *£** S4s| °J*3*i, o|f 42 

oil *22 ggsfc 5 

444 7|x|£(- gagoi 422^4 42 414*1 

4**1 

o|sH 

• tfgx|- 44 

4**14 oix| 44 , 21 *1*, 42 14 44 g* 
444:11 ob *l5| 42 Aigoii ggai* 4 

4**1 440(1 4244 4* l(|* g 4*11, »g* 
414*1 

• tfgXl 4*H2 

4**14 £*1(2* 2*I4H 0 1 cH| CHA-ISI4 K 

4**14 2.7mm 4444 4*4 4^1 ^7| 

• 4* *7| 

4**14 ^Aj nj * D | £# 444 JI OB n4A|?| 

4 5! 

4**1 440 | 242 4*4 42 Kg* *44 4 
* g*l 2 *□! g*4*l 

• 44* e(|£ 

4**14 xh*jg, Fly §S 444SI, OB 4£!A|7| 
4 5! 

4**14 44 4*o(| eH2 *** e((£ g*x|7|7( 

• 4* gg 

4**1*1 Issl* 2* #4 2 42* 444:4 o| 

: 42011 ggsfc 3 

4**1* 1 4sS(g 4* Kg 2 42* 2444 4 
2 *14*1 

£4 

S|# 

HI-tH 

O 1=1 

□ | 

S*1 

• 42 ga 2 L H 

g gg 

JSg as 2 m** 444.H 01 CH| 422 JS4 4 
* 42* 414* 5 

42 gfi 2 L((go|| *24 42 42* o|*s|o( 
42 *14*1 

• 2*11 SHH Kg 

gg 

4 t,w gx|| 5(114 444 4442 Kg* °i*l4a 
ob *24 gg44 js4 4* 42* 414* 5 

44* g*(l 41 44 Kg* **4 KgS|0| 42 
*14*1 

• 4**1 44 2 

ehe gg 

4**14 oix| 44 i! 24* g** 2*I4J1, o|» 
*24 2444 JS4 4* 42* 41314 5! 

4**1 44 2 EHtoil -4242 42 42* o|§4 
4 42 *!47| 

• ss ai o|a^ 

S. shfi 

0 = <0 

444 K4 2 °|A^#0|| 44H 2*441, OB 4* 

si mm in 4 an 42* 414* 5 

24* *4 2 °|A|4#S 42s|g 42 42* o| 
g44 42 *15|7| 

• s*i 42 si 1 
42 

42 sfi, 4**1 44, 4*1 =4 go|| 4 # §71 
42 2 24* *HS(4S1 n|^sfe 5! 

@7| g*o(| 22S|g 4*1 42 2 *A| □144*1 

• §71 7Hg 

*n gao(| cc(# @7| 4a, 44, 7|4 44 2 * 
lo(| 45 KX 2*ISU OB 41sl4 5! 

4*1 *114(0(1 4^12 *42 4*1 £4 *(14471 

• g*i nm ng 

42 7H4 2 4 h A(AB n|j=4 H t\\ m 2 *1 

* S 1 A| 7 | 2*|5|S1 41314 5! 

42 *H* 2 4* 44o(| gg4£4 44 14 K 

g5|7| 

>VCH 
t td 

Msh 
0 0 

• £4 SI H4, 
*1S Kg 

eg 4S£( 4 h*I 440(1 444 *44 £4, a 
4, 5E4 4S g# nl-gsia, OB 4u|3|0( 42o([ 

mm 2 

4* ga4 4**1 440 (| *24 44* £4, 2 
4, EEg *1Sg 4444 K§4*l 

• jay eg 2 4 
2 *g s* 

0(4 £4 2 j24, *IS°| 2*42 #g4* o|aHs|- 
n, o|(X| 24 42 S3 2 42* 44SI4 2 

44* £4, £4, *1S g°l 2 ** Kg* 43(4 
*14 42 ** 2 Hi 44 i*47| 

• 4* EHt 2 4 
2 24*1 £* 

hia( 7 | sH4 42 LHgo(( 42 44*14 444 2# 
EHis 2 444 42 44*1* 2*|SU, on 

4 2 

4**14 *4* 4* EHis 2 4** 42 24*1 
g£47| 

• t|g 24 2 4 
2 IK eh*) 

24*41 o(£(* SEg 4g g* 2*|3|a, ob 2 * 

4°4 cH*|Sfe 2 

4**14 0(4* % 12 g* 24*°2 A(a|3l*| 
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L). §7) 

4^ ^7> <g°H 4# 3g7> ja.4^ 4§- <a w- 

2)4 4°1 °l-g-§M ^^1- 34^1 ^ 

4°1 4444, 4-f°fl 4444 544^ # 


4 414444 444-^4 44. 

44 44 Jiiil- 44 4(44 ^4 4 44 414), 
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±E1£! *|S 

® QH7HS42] bS §MI 44. 

© DH7HB4^ L-hEhtH lf4* Diaffl- 4 2/711 5)4. 
@ M-Eht« 444 4bSS o|gai4 

44 44 & 4(>M4 944 434* 

4 2i7ii m. 


1-4711444 ^ 7fl4 ^4 4010 } *>4 ^ 
1- 44?1 ^1«H 4444 a 444 44 
44. 41# #4 X=f(t), y=g(t)W tm 
^44 44 4:#4 /# n MS 44 x$\y 
4 *>4 ^7} 44141- ^41 44. 


AHS 4£ §44 7|s 


• QH7HS4(5S4®i!l, parameter) 
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□H7H^45. L+EfLH ^ 40 | D |U 

• nMB+s MEft« #4* □ |BSK>I"! ¥|2| f[ golWEI g<«J stai|» +* 4> Sft 


°IPI|W£S 1+EfLH OTAOl EOt*L OlIgTII 7<J^-|f? 
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'44! *3*4 W 4-S. 44 Al’S 
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SS nas AHt! ^I^CHI ?itn a°)3E|* £e 
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go)*|E, aof£££|E M -4 44 folW2| ^)*|t x=sot, 
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4 S4. 
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3 - 
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H-4 S-S^m 3°1 4 S!4 X, y4 ®4 ^0+14- S4 /« "Ms *W 

x=f{t),y=g(t) .® 

sj- ^*1 1+1+^14 M *ts, ®-g- "MStS 1+1414 g+s+E *h+. 


44 444 444 44* 4)4 44 44 4* S4, 
44, 44 s. rfl^S X><gxH§HS olxflnl ^ X\ 
4s*4-4 444 444 - 4 sfl 20114 4444^ 4 
4 44 as. 44 Aflsfl As 44 7 } 3 , 44 4711 44 
4444 ‘Aflsfl 4 ^ 1 -xi- ^4 x\±^’ 44 4 ^ 

4^4 4S.444. 4 Aj-214 ®4#xHl RFID 
4444 #4 A 34, ^4, 44, y H4 4 44 
4 44 4^4 4^14 4444 4^#44 4A 

4 44i 44 444^4 A^ojci-. 
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dy 
dt 
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dt 

4s 44. 
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o|sH 

*S • aH7H^^ M-El-tH s!4,s D (|7HS4« 4 e71 

§101 y=f(x) LlEltH rl# -g-S ^4 44 

^-^71 4S* u|a§14 0 |# 44 mm 0144711 
44b 4014. 


sHs 

O 4 44 x, z/7]- ab 47H44 *3. 44444 44 

x=f(t), y=g(t) 6 \]*\ f(t), g{t)7\ nl47>44a 

/ ,( 4b°°14 % = ^?\ 4444. 
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tsl iMfl x=m,y=g(t) 7 \ »l« 7 KfSVJl /'(f) ^ 0 °J «D, 

SR. 

tNr X=f{t) 7 \ n )-g- 7 )^-ajai /'(f)=£(H?l, ^x=/(f)fi] ^tKR ^Rjl 
ZL 42M D fl7B^ ^ AM tflfb X2] ^ri- ArHj-oL Si¬ 

'S. 41x7}- SV^o| 0 0)| 7f*WI€ ttfl svojo) 0 0)) 

°Hx=/(*),y=<7(*HW 

Ay 


dy_ = 
dx 


lim ^ = lim 
4i-oJx 


*° Jx 


lim ^ 

“ L ° At _ dt _ g (t) 

lim 4 ? dx. ftt) 


o At 


dt 


oR 

oR-i- ^eR?) £R. 

oH7HE4^ uhE+ty gj^oi D |«a 

¥ S4 x=f(t), y=g(t)7\ foil msKH □l£7feSl;ii/ , (*)*oo|S 
dy 


dy _ dt 
dx dx 


_ a\t) 
" /'(') 
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OR. 

fir 

S 0 | x=3f-l°M -g-=3 

y=-2f+5°fl*) ^- = ~6f 


^%=isr=-f=- 2e °"*- 


s %-=-& 


m 1 opw^ ts. L+Eitd cm tf^oii cHaioi d ,- mt °i -* 


(l)x=2*+3, y=f 4 +f 2 


(2)x=/ 2 +?, y—f 


yx|g°| ^0|7l 4°1 =?- H&°) Hfe^SOl °!Ch 
0| y*IS0| DHs 0.2^| Tjtlcm Sh OH 

7-1X171 A|S® X| f£ ®oj H hX |go| 2j 0 |21 “E| 
* ZR r(f), V(f)H& SR. cm S§0|| asfoR. 

(1) r(#).V(0*W>R. 

(2) Hi3e8"§-Ol 7)717) X)^ X) 52, -?R a J-7l#°) 
^0)0)1 CM 


R-R-M! *»1€« ol-g-^H ^d tv ^ 



02 


QIPHS4 *s LRtH! 


l-r 2 t 
= T+F’ y -W 


oil maio) /=io|A|s| 3-y^i “i§7|# ^a|o|al. 


'i +f ""' dt 
sr4W 


' d+fr 


1+f 


dy _ 2 (\—f) 
dt (i+n* 


dy 


, dy _ dt __ 2(1—f 2 ) _ W 2 ,, 

1 tic -4* -2t 1 

dt 

t= l°i "fl, x=0, y=l-§- 7 |l+o S 

j,-l=0x(x-0) #,y=l 


7|#7lfe 0 oR. 


oR oi-g-E)^ thg-jq- 


/,x dx _ i- Ax 

(1) —nr — lim —rr 
a£ At—o At 


dy = lim Ay 
dt l 2 m o At 


(2) n)tHr x=f{t)m 2R°1S.S. 

At —*■ 0 zlx *- 0 


(3) 


Ay 

zlx 


Ay 

At 

Ax 

At 


(4) lim F(t) =A, lim G(t) =B°] X $. 

At^O At^O 


lim 

At^O 


F(t) 
G(t ) 


B±0) 


dx 


dy 


011 {l) Ht =2 ’ JT = ti' +2H>H 


dt 


% = «±» = * +t 
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dy 


dy 


^Ht= 2t+ ^dt=^ ix 


3 f 


(3) 


dx 

dt 


dy 


=2/ 2 +l, -jjr = 2f-2M^ 




2t+l 


dy 3f-2t 


dx 
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dy 

dx 


12 f 


2 1 


12^+1 

2 f 
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=fi| DH7Ha4S M-RtH £R°I nl^SS o|gaio| 

t °I L|E1^ 4 21211 i.R. 


a^l 2IJEI QH2Hffl4^ LiEiy &4°I nisas oigaio) g 
211-1 SD^fi 4 21211 m. 

# 0 || (l)r(f)= 4 + 0 . 2 f, V(t)=^ 7 t{A+ 0 . 2 tY 
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{2) w =0 - 2 -w=i’ i,+02,r 

^ = 4n(4+0.2t) 2 °]]x\ / = 5s &S. 

100^14. 


■SETl 2 "MSt ts. Ll-Eht! »4= 


x=f— 


r, y—t— 


JL_ 

/ 


Oil CHSIOI /= —loiiAisj g^o| ^FSloiat 


E3^1 3 am^ tS. L-hE-htd Sx x=s**-4f+l t y=/ 3 -JM*-^0|| #=10||A|2| £*!°| 7j 

*7|7h 40|cK o|nH «2| ^Sfojah 


2 

=ai otPHS^ LiEitH lf 4 >o| ni^ss o|g 
SW S-fc!2| gfS±i# 4ft 4 SMI sw. 


: n i | dx —o ± | 1 dy —-l | 2 

! °" ~dt~ 2t+ T' w~ 1+ t 


dy _ 
dx 




i!±2_oln 

2 f+t 


t=- m 7i^7i^ -^±2.=i 

ft-2M t “fl. X=2, y=-2-§- ftft- 

y+2 = x^2, ^ y = x—4 


3 


L+Efa a^ 2 | D|^S* o|g 



S oj HhWAj x 2 +y 2 =r 2 -i- nH7HS^ 03. HEMS 
x=r cos 9, y=r sin 6 

s 4 sach oi ya# oigsfoi eh^oj «jg&i 
-y + -fj- = l, «^!2| -y—j£-=l* DH7HS4 

03 L4EWfe SB* ggSK>|2h 



SSI ES 3W|fi|-®S8|o| t^§# sHlsH aXK 

smg£°i xm ?® ^ 3 ^ S2| ^ 0 |# fl- EH, AiO|#SO|c ^Ad o| 

2| g P2| DH7HS4 03 Heft* 1T4 

•r=a(0— sin 0), y=a(l—cos 0) 

s LhEfta 4 act. «=ySJ m, a P0W°| S-td°l sgiB 




aM 7|#7» 4ft 4 swi ftft. 

Soil f-=2t-4, %=3f-U-a 

3/i 2 7 4 ^ g °l^, ^O} 7l^-7l7>4 

ojHg. ~^~ g =4oflA-| fl =7 

tf2| UP 


Sfi zifll 

=S| 0H7HS4^ LiEitH S4°l D|Sa« 0|g8|O1 ^Ajo| 

4ft 4 awl tw. 

#°|| ^-=a(l —cos (9), ^~jfr =a sin 001-5.5. 

_ sin 0 
dx l^cos0 

0=fft nfl, 71^71^ j3o]3.x=a(f-Jf), 


M 2|E| E^4 ^-*d°| ^7J* 0H7HS45 ftE^ 4 

smi m. 


•oil bBJ: 


4 - 4.74 • 4_ 

O I T-I • 2 

a 


K =cos 2 (9, 4- =sin 2 0S 
(2 0 

x=a cos 6*, y=b sin 0 

- 1 y 2 _ sin 2 6 ? ^ 0 rd 

cos 2 0 b 2 cos 2 6 


y=-|olHS ^742] 

y =/3x — ^-7ta + 2a 


.x= 
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cos 6* 


y=6 


sin 6 
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[*H0 P-20G] 


1 


2 5L*-a^ 2 =-4y ?)S) ^ (4/2, -8)°M5] 3-3“) 7)4-7]* *SMe)-. 


3 3 (2. -/6)<HH3 ^*o) «<)7i34*4*m. 


4 -t^T-a z ! -3/=6 33 $ (3, 1 ) °M3 ^*S| *®He)-, 


© 4»f^3 nil 


© 4«4‘3 0| O 

a«4S «s| B«W2| 

g/jO] ^gAJ 


(J) 0|£ 

E*S ?|21 S0|W°] 

g^joj ukxjAj 


(J) D| “ 

?|2| go)|Ai°| 

g^joj uKgAj 


5 rfls)-o| ifl* -4] © n|7|£4& l|e)lh 


-2-S. M-EH33. 


6 q-Ei-yi *-* *=f+2; ! +6, y=f+t+i^ iflsM *=-h © "wsas- 43y! 

ttk^OI mu 

Sl^l tl 30 iw°] 

g/joj HKgAJ 


=H| #& 42 | n|gg§ OISSW ?|o| 

9 3oM2| g^2| 4 SMI SW. 


|0|| ^ ^ + ^ = 1 3 (2, -/6) 


^S] 

i /6y _ i 

12 ’ _1 


2x 
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y =A ^x- 2/6 


=a| #H4^I □ISB-S o|gsho| #^4d £l°l 
3oM°| g^°| &*4'S ^S* 4 SMI tW. 

*011 x 2 —3 z/ 2 =6 3SI 3 (3, 1H 

^2] ^4ds| HVA^Al^ 

3z — 3^=6, 4~ y=x— 2 


l/Ed/^J 7|i 


1 

=ai #S4si oi^bs oissw 4 smi ?w. 

*011 ^Irxi n l^r^ 
6x-M ! ,*=»o)Hi4 ^ = ff«.!/*0) 


=HI #SH^°I nisas oissi-oi aMd! £l°l a *joi|A-|°| 

7|#7» 4W 4 SMI SW. 

*0|| *g=^-ir x<dl 91«M n l^l-^ 

2x=-44^°1-H-S ijL=-\ x 

ax ax 2 

W 3 (4/2, -8HH ^S] 71^7]^ 

-L X 4/2=-2/2 


5 

a S | DH7HS4i 

aw m\ tH5t li-ei-^ 4 smi m. 


WtH S42| DISS* 01# 


*0|| ^ = 3t 2 +2t°]E.£- 

dy _ 3f+2t _ 3f + 2 
dx 


4f 


4 f 


6 

#H| DH^Hffl- 


4^tH W4°| oisas OIS^OI g73o| 
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<5?// _ 2H-1 


°lH5.f=-llJ Hfl ^A}o] 7]#7l^ -1 


dx 5^+4 t 

°\A. 

4^1 f=-lH "fl, x=7, y= 34- AlM-HS ^ 

74 S| «o^Al^ 
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aai # 9+4 99S* OISSM mm SHI 
4 Si 711 99 . 

= oii dy_ = _ 2x+a?/ 0 i a ^ 

^ 11 dx ax+2y 1 

~ -3 a =3 °^ a = ~T 

44 3 (- 3 , o)##4 44 34HS 

9+6=0, 6=-9 
4-44 ab= 6 


=£1 Sit! 94 9 30)144 994 994 
* Dg94 #4* sHSlf + S4)| 99. 

«0|| 34 z / = x + 32 |- 3]1+ tJbH s 
*4 94 3# {x u yd 44^ 44 

y'l = 4x L 

49) 3 (x 1 ,y 1 ) 6 H^fil 344 994 
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y i i/i 
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£M4 o^o) goi|Ai°| 

WAjO| UKgAj 
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WAjOJ UfXjA] 
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43 333- 'o v 4-43 333 7|-§-7]# z\z\ m u m 2 ^-xl ft nfl, m,m 2 3 
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*HAjO| HKgAI 
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2 ' 7 2 x 
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7)1 SW. 
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7l#4 z tn L 4 1 d Wi = —|^, w 2 = ^ 
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= ^ = - X 
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x = 2t -1414 x = 2S i=-|°lHS /'(2)=J- 
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h — 0 /? Z 


11 □ 9# 


































51 

M p. 207] 
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(fl, 6)3^2 ^ ^ P^AiSl ^AlS] «o Vx ^^r 
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5 

s H | 0H7HS4S OEm S42| nisas ttSSM 
4 2i7|| m. 

soil f(x) = \%= V'+f-Z 

t = l°i Dfl x=2, z/ = (H-H.S. /(2)=0, g(0)=2 
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e, £1-4, 44, 1444 1441 s#x, */4l 44 44444 
^x 2 +fiy 2 +Cx2/+Z)x+£:y+F=0 

4 1^4 3^44. n 4 1444 444 ¥ 444444 4 44 

1441 ¥ 444 1344 #Sfl4 £-§. 4444. 44*1 - oJxHS) §os OJ 
=££4144 Sfe X, y°il 4 IW“I 4441 441 114 444444 s g 
4. a44) 44441 44 a^l 44 4^1 4 4H 3&2S. 4# nil, 4S£ 
4S4I 44 a 4441 444-4- 4444s. 44. H44 4444-i- ^H444 sje 
44. 
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0 S3 444 g-y - 

§St2| □!#£) 
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k 1 {k 2 v) = {k 1 k 2 )v 
P8. veRqq lv=v 

qqqxj-Rq Vu v . !> ... f qqq aqqo 

°1 qq qvq, ^ 2 , -, k n °] $A]]qq 

qR+/e 2 y 2 H-b k H v„=0 
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7b ^Hlb "fl, (wi, w 2 , H^biNKlinear 

dependent) °] 2b jI tbl. Ilxb## 0 ! 

’ll (linear independent) °1 2b3. tb^b. 

£ W£?b V3 ajE] Vu v 2 , -,v n <*\] W 

(i) v u v 2 , ■■■, y„l 

(ii) F={&iD+& 2 y 2 H-b^yj^, k 2 , ", k n ^R} 

1- ^b^l^lbr S = {w lf y 2 , -,yj# F^ 7]xi 
(basis)sb j! H. °H FI- nxbxi aiEH^n 
IjlL, dim V=n<LsL lEAlU 

3_ 'HiE|s| i-i|-i 

Jf q<H°| ai n 44-7)- -«47> sit 34^ «!6| 
7b ^-T-7b Si 1 ® ^bi (inner product), 
IxH (outer product) oHj! fb 1 ® 

Ml^H x b x il«l ^°bi x b. 

°§^7\ o\\& 1 ^e| a, b7\ 3.711- 

з. ■§■ nfl, a • b= \ a\ |Z>|cos611 aS\b^} rbH 

oH^tH® 

i?"={(x!, x 2 , •••, xj z = l, 2, ■■■, ®H nfl 

^ u=(u u u 2 , •”, M„), y=(yi, y 2 , •••, yj 
oil ^b^ 

M • v={u u u 2 , —, «») • (v ls v 2 , •••, y K ) 

=Mifi+M 2 y 2 H-1- u n v n 

11 ajEl «, b®l iflaHeH tbl. 
tfinioi cfl^bol H x^ol A^tbr® 

и, v, w^R", k(^R °11 rfl^b°1 

©M • V = V •M 

(D u • (y+M>)=M • y+« • iv = (v + iv) • u 
(D {ku) • v=k(u • y) =m • (kv) 

© ZZ = 0°1 1 S U • Z/ = 0°laI M4t0°l^ U • U> 0 
R"9] 1 tfinl u, y°ll tfl§b°l u • y=0‘ib nfl, u, yl x i 

.£. ®® °12b IjlL I U | = J U • zbl ®12l I W | ^1 Fl 
(norm) l°l(length)2b3L fh® 5L ic.l°l 1?] 


#$TO2fcjI W. %' A ^°1 loljl, H 

H|Oj £1 A^lo| 0 O] ^^E)olcb_ 

7 m 4-g-2b M-Hl-iiHxlJL eT, el, -, 2^4- 711 

1^1 ®j b) a|-ji tbl. 

iT=(l, 0,0,0, •••, o), 
iT=(0, 1, 0, 0, --, 0), 

£=(0,0, 0,0, •••!) 

^«b^ u, v7\ °d5l^l ^ 2 )^ nfl, 1 

&>] 

®|M*y|<|zY||y| 

© \u + v\ < \u\ + |y| 

7jHl iXb. 

©rfl^^ |cos51 <lolHS. 

|M*y| = |M||y|| cos 6\<\u\\v\ 

® \ u + v\ 2 <{u + v ) • (u+v) 

= u • u+2u • y + y • y 
< | u\' lj r2\u \ • |y| + |y| 2 
= (\u\ + \v\) 2 
^bsb^l l«+yI < \u\ + |y| 

4 

°1^8r °1^°11 W 711^4- 

1 ^1^01 711 1^1 ?1 b i tS . Ul-lol Tim 

-§-^4- ^ X 1 

7bHH ol^ol 1SE11A-1 <ai7b All 
=1^^-. uhm sion ^ioi 

aiell iWji 5b7ll H. 
OH ^11 l^«b7l H«H^i NNDR(Nearest 
Neighborhood Decoding Rule)! x b-cbli m 5b 
1. NNDR1 7)51 7lH! ol-g-SH m tfjElfib 7b 
^ 7bll 7l 51 Ofl OJ! tf] Hi S ^ °1 Cb. 
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mism 

I SE«,'E| 


321A1 60~63¥ 


1. BjEi°| £A1 01 ™E|°| ffi. 


1/30 


®in^i a&s m. 

Eh?II 

t|£ alS 

ja4 ■ ih£ vs JZ4 ■ «|£gs| °o|» 


*1A 5^ ^0| 

&\ SW 

tf£ H fi 7H|A| 

§H| Sis* o|gs|o| oia Eta°| tf^oii gflth 7|i 7H^S ZhEhSI ti°j, S3 

sth 

O SEhS ¥S 1 - 1 JI, E1S ZWH 0 |S gEhSS tf^s^Ai o| HWH 

mm 4 ^Ait.th 

O 0|g1 x|A|°| tj£ gfi* Al|A|sth 

• BjEjo) o|ch 


S7H 

Ek=l £fcE. 

□ I i= o 

7H0 t|£ 

O S¥ #¥S 5H15&S sth 

O S¥ IS aa» ^asWI 5&, ¥# SSS ®th 

0 tf£ L HS SS 

aiEi 

(1) ElSe 30m°| ygg’4 £0\ 37|£| *ffl| ^ ¥°hOKh ZL °f# 

St|5| LlEiy 4 °lch 0|A1§ 37|2| gjffS *M| 7fX|g “f ffl|E|H|ai gth 

(2) #>!°| ¥711, >g°| ^0|21 ^01 H7|°1 7lX|g °g AS/E^in. Stf. 


§a| 

US LHS Sal 

*W 0j|3 

o ¥A|°| UH§# §a|3th 

o E|ll A|AH 01|JI3th 

• ffl|E|2h ZL 37 m LlEfLHg ygg °t|. 
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I. @3«|E| 


3£(A-| 64-65^ 


1. SjE.1^1 2b 01 “|Ei°| ^ 

*W 

2/30 

=s 

SJEM 3 3.7 m L-hEl-LHfe °t|. 

'Em ms ^ 

3^ ' tf£ #1 

34 ■ ®iiErS°| ^£|S 


•y^ tf^ m°i 

S7| 

tf# Ifi *I|A| 

o ois awoii s^et lhs* seel m°±, ssm. 

O tj^ g7| °is- ^|ih ^bll sic|-. 

©37|£| Sif* ?Wb BjEiS 4tfS°3 Q|g7|| 3?l5(b 5°| #gA| efgfoi 

Ma|. 

O Oim A|A|°| tf£ =fil A1|A|*1EK 

• H|E|£| 3 3.711 L|E|-L||b g}«§ °fc). 


m 

?IM tf# 

m 5«a 

o m lhs ss 

a|Ei°| Hfi 

( 1 ) S AOIlAi s B3 tfsfe 5|#fi» AfgslOl 3 3 B 

m SSS LfElLHn, 0I5S 7|S3 AB£| m 

L|-E|tHEh Sg| St- Ll-El-'i ItHdlfe 7|3S a, 

£, C, ■■■£1 1K)| LfltHEl. A "^ AIS 

(2) B|E| AB°| AIS: s A 

(3) ffljEi AB°| IS: s B J// 

(4) HjE| AB°| 37|(Sb AB°| ^0|): IABI, |«| ^/jABl=kl 

(5) ENr|B|E|: 37|7|- 1°J ffl|E| 

(6) S^BjEl: ffl^dl ^0|S «|E1 

A)M £2. ajBi£f 37lb &3 StfOl “J-EH^i BjEl 

(1) 37\SH Sif0| ^b b «|E|b AiS fetfn Sl-Dj, «=£ i B D 

b AB=CD£| ^o| mtHEK / / 

1 . 1 

A C 

(2) H|E| a£f 37lb 1*3 SSfOl bEH°l ajEi* -tf£| ^0| B B 

L|E|tHEK 1, / / 

BA=—AB fl / ~ a 

A A 

o s*ii i, 2 , 3 , ms §7ii sw. 

• SS* 4(2813, Mg sss m 


§£| 

Sfw LHS sal 

xhA| din 

o bA|o| fh£ LHgl SElthEK 

o Efb A(A|1 d|3*)EK 

. BjE|°| gj^jg. SI- 4 , Olch 
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1 S!Elo|g±t 


Ai^ni 


OIH SBSolWfc 4# mg* 7|£t.hcK 

® 44°| 1# °^| m. 

© yj E-) °j sg *a, ^44# sr ® swi 

ew. 


SE-^21 4^ 


±4«!g 

*l£ L Ho 

01 ^El°| ££ 

S|E|°| 1 

02 BJE|°| <31 

BJE1°| gAJ 

44°| HU 

44S 5 ® 

S4S Sf°] 5® Sfll 



4 E 14 <g^> 

tfsHs 


9A)p] -asfe « «B&^OJ* ®*|ol S^fA] 0 [ Htqa] 'iojog 5 a* rafe Ei &Ha7) 
oiofl 5 qe* * Yspr. igqmjj 3?] m% a afe-aas %tm m a*i«ia ^ 


sa«H5fe8iia«ii}3iati2m#a^si §a°s°i®rt-. 


3HJ12I o|ai®in3?®«0WBHJeto) §*>#£ SJ4>^2| ##5)17]o]sm @811*019 

San s?i aa°i «*ii *5§ m nm m safe as sa^ew sawfe i\m 
m, s-m aasi wia&agAvsQiLHSBWg^oii am 9921 a®a«« 8 ssJH°m. 
o|fe fe^lA]o|o|iAl@ia o}q® AR]sj 2 SE o^® *go|5jc|-:n. efed), oj 2 ) 98|]*« 
7m°s®Efeo)2) L|e@xi^soi ae^sm 



®®S| ^4>aSHl#@HMAl BUS] ®A|qB)*3)«*2| gg«Al4HWi| ui*m. a 

m s@ sei afs ms m «i*a mssi am ssaaaoi °p] mgoti ®go) °§ 
«°pr#ifea°i asffldi, oin««siegam^«7Wfe9fsi w>i ®s«w. 


w 


0| t+gg C®H^l® 5fll5lOj M^h fi 76= 

i>m7\ 5i# nils* &# ty HH^I ill SSofe o\& *\o\n 5tt*0l? 


£4 71^4 44 



HflEjg 3.71^ 44r 3^4 

#3;^ 7l^ajol^TE. nfl °- 

7^0]^ 4 41 sHJ-s# cl-g-fV 7] 


44 v 45 l H>^o S 44 ^ 


ol 


Tfl 44 7>Xl 


#3]4j-o] g^ll-g 2 ]^ol wj-^35. ^7]1 4fll4V 4 

$ 14 . 

0} 44444 o]<% H tfllElol 71111 Sl^i2fe 4 

44 £1# o]-g-4M 4^4 4 $1-5-21- «]1S1 44, 

^44 3.7} 1 ajElofl till ^4^0] 7flT|l Xlill. 


7® 


1 yll pJ o] n: 0_ 

1 

^^o] 13, alio] ^Afl^ s|Afl ; 

il® 13 !!!- 2 ]-^# ® $1^. 

-L. n b M ^ s 

44 ^44 4 
*, *S, 444 
$14. 

X 

~5" 

ai^o] 13 5 HflEjol Hofl tfll 

°l-g-4H tflEjo] IgA® 1 

4*11* 4 V 4 514. 

*1- 

3=133 HJjElO] ^Afl^ gAfl 5 1 

441- 1 4 514. 


1 SB 41 




































nss syoph @ si7|oick ## sh asoi asKX sw. 



1. *P|OWH7»7|*fegSS!OlHfl. 

2 . 1 0 M H 7 |spyo| OH-Iat at* 7 l 7 |fe °» gffioi s*t 


- 37IU ?Wfc 9* ^BEt #32) JMI, a#2) #o|_ X^o) i,Bj ## 3713 7^3 2«HS aff| 
<+<« 4“ «4. «*l» 4fe % S*»7}- -g-3°!te 4=2t 7Hr£ ## 

37 l ®3 °M 3 33=1 *K**fe ?M a-sl ^°W a 3 * 4 = SM. 

°1«l?! «W4 '±A 30 m2) 3##’ 3 301 3713 3*J* *>711 a-*| 4^0)3 
« «!Efe goe vectoron. 3 <8# 3*1*1<Wi 4“ 5OT-. °l*ra 3713 3*J# *3-317>3fe 3 # 91333 33 . 


AHS 4£ go]2.\ 7\§L 

• tijEj (vector) 

• A|*($ft|£, initial point) 

• S*(f£l£, terminal point) 

• wjE)4 3.7 |(norm of vector) 

• El ° 1^14 (unit vector) 

• o (plane vector) 

•AB, a , \a\ 


U3 mmz\ oish 

mm sa • **tmw Aissib ?f mM 
37|433 g^g| LfEf^ 4 44 241 °13, 
H7|21 Iftn H4 A^SfOjOteJ- SSfSI 44 

* 4 44 5101 4SS *H£f3 3 #* 3* 

* 4 43* ei4. 

1. 60 km/h, 50 kmA, 200 g 

2 . 60 kmA, 50 kmA 


WJEiO| = 

*|3 =H 

© ^144 4* *3, S|Ej* A|*4 S*0| 44 ^U*g3 
S 44* 4 444 3* 0|§H§MI §14. 

© *44 3714 El4*44 4* *41 5)4. 

(3) 4 *47) Ai3 32# 0ISHSWI m. 


. ff^AJO| o 0|XH 

1. *44 A4 3^44- «]3§M 43§)-3, #4 A)x§ 
«:4 44)44 o))-g. £0jg|_c) <5441 *4. 

2. *44 37)4- 4 -^ 4 - 34 7)-x)4 444-4 7 i) i g)-g- 

3. 444- ^ 0 } <4444 S^E 3.7)2)- «H to l 4 

34 4 *4 A 444 44 44444. 


*1/E/Af/S 

5f-a§0||7|| *42) Aaafe 44§W 44 7H«o|4. 434 
44* SS44 % [ mo\ 44 43 *44 a* 44 
o| 3H4*I 4471 [1H20I4. 44A) mm 4*A)°| o)&) 
71A| 0W 5§14 *421 AzfB« 444 4 434 44. 
37|21 44* 44 7)X|2 4* *4(vector)4 43, * 0 |, 
ao|, 4* *4 ao| 3714* 71X14 4* Aa^Kscalar) 
43 44. 444°3 iaafe 34* 4NI 44* 4 44. 
m *4, 47|oj|MO||A-) ss| 4*^1* ume\ §144 
*4* o|g§14 44* 4 433^ 44* 4^1 3A|W a 
3 44 §1*14 444 444 ^a§ §a|o)| 44444 4 
4* °|oi|Ai4 7fe3ix| 434 mum o|g§14 44* 4 
44. o| 2 ) a* oil* S44 4344 37|2) 44* m 71 
A|4 mm 343^ 44* Hlfe mm dH4 ^*4 3 

34* 7;H4^I m. 
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2ZW 


•3)4# 3?]a)- £°] ^ A«M ^ B 2 ^4# 4 

4 v ai- ^sM 3 37)2)- 443 444)3, <4 3 ) 4 . 7 ) 25 . 

AB 

4 #<> 144414 . 

°H 4 A-t *14 AB4 4#, *) B-t *14 AB4 ##°)43 44. 
O a ^ AB4 ^0)1- *)4 AB4 371443, 0)514- 7)22 
IABI 

4 7^0) 44^4. 

*)4-j| 4 -&7J-2 444 u))o)|4 7)22 
a, 6, c, ••• 

2 ). 44 444 ) 3 , BJ)E) «o) 3.7)4 7)22 

lal 

2 ). ^-o) 444 ) 4 . 44 37)7)-l 0 J «]E)-t 44*1443 44. 

314 #44 aj]E)4 sgigBi)E)a)-3 44. 

| £7| Z1H4 #o| & £°1 ao|7h l°l §AR}§ ABCDOIW f 

I AB| = IBCI = ICDI = IDAl =1 
|ACf| = |BD|=/2 

0|3, AB, BC, CD, DA4 ^“Je|o|dK 




ESI 1 aim 4 # 44440)1 cHshoi c)= a|E)* 24 # 

5)0) a). 

(1) AC4 37 ) 7 } S# a)E) 

(2) 44*14 


ESI 2 3^# 3^4 ® £°| I)0|7) i°J §44§ 3?Hfi 0|0) 

SOI 2S0|CK 0| 2lO||Ai BjE) BE°| 37® #8) 

Oja). 



0 I —al = lal 
IB£i = IABI 


<$> 


© -^ #|iH J=AB, J=CDs?) £L7W «<•! #♦ ^ a|Efe B. D 

A-isa-^sH, 7]S3. / / 

a=JifcAB=CD 7 7 

/./ 

«|Ei AB» «W CD^ T 

'"■IS* 43X1?!- a 37]s(- ?W°! 44 4 ^hs AB=CD°|4. 

44 24# 344 ^-o) uj]E) «2)- 37)4 43 41M 44)4 BB 

B)e)1-7|22 f 7 

4 #4 44^14. /-. ./ 

#,BA=-AB44. 

S7| £#= 3gO||Ai «2) <?, 62|- c4 37 |£f gJtfO | A)2 D 

4 B|E)0|S2 a=i, ?=cO|ch 2 «2) e, 3s\ e4 37| / 

4 S3 4ff0| gfcn°l BjE)o|HS «=-e, ?=-eO| / 

^ I I I V\ I I 


ESW 3 3^4 3iJ4 S# §44§ ABCDEFO)|A) AD, BE, CF°| 

as# 042 Sf 4, 4# SJ4S H= ^5)014. 

(DCD4 £4 «)e) 

(2) 0A4 37)4 ^-3 Hj-^to) gt-cflo] «J)e) 



ESI1 4 3H4 SOI A)4A)7l XIS4 30 ”4 4S o|=3 5i4 SA^ 

m [1)14 #2 50 km/h# B|4 «42 ® 4, X|£01| SJS 
0IIA14 #2# L-14HI4 b°\ 37IS 35)0)4. =3, 


4# §HS 

B(i) a>o)4 t)h)^ 

AB=|i-a|o)c)-. 0)4- ^-o) 7)24 44 2 

4°11- 44^ ^ 7f^ ^44. 
a)-4:7)-xl2. B)e) AB4 37)2 4^: AB4 4°14- 
b)e)4 37)1- | ABI4 S- 0 1 44-M14. 

1 

421 BI44 37* 4 5i7)| 5)3, 44^44 4 

7)1 St). 

^o|| (1) CA, BD, DB 
(2) AB, BA, CD, DC 


|BE!=y |M| 2 +!EH| 2 

=BHfh rs 


## 5HS 

©4 tf)E)7> ^-44 37)4- HV^O) 7 e VO£ S §> 

«)4* 4^8°)^414 44# 44444 4# «)4 
4 4447)1 44. 4, ^4# 444# 44^°1 3 
44 44°)1 4 s fl # 44 # 44 ° 14 . 

3 

=21 A)2 S# B|E)4 4B)e)4 °^)| 5)4. 

#o|| (l)AF, BO, OE (2) AO, BC, FE, OD 



2 


4 


=21 


# 0 || 


^E)o| 37 m 4 Si 7 )| 5 )EK 

4 E414 BD41 44 #44 4# H4a 


=21 


44 


# 0 || 


^E)°| 37 m ## 4 Si 4 44 . 
|a| =500)3.2 
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HUM 


IN 1 S* 


•h a, rsi t» 
faun»feu 

m 


Wj&|0| <2Ah 




• «i44 99 99 , #$*i» 9 4 m. 

bilE10| CH/dlO OJCg-HI O^lf? 


-£#- *W 1- 

0,1 W 4^ E^7]- 2,# 4#o] o,7lfe 

3?m. a^z]-^ *Rr a## *i 

4-5,7, ^2,n_f ^ ^eJo,,A-,o, 

4*lM ^tN afM -S-5^4 44 # 

3]%^4» 

Allafe MOM g# £F A,A, 4 „ 

H, 3 g# UfAl £F a A,A, 3 m ^ E 

an0,1 A1 fF fe^o, 371 1, 
m an, ^ e#0|| mo\ MAK 


1. 

LHO, MAh 
2. 3» 3 ffl *W 



!ngo 


r mi, -S5, MEtufe «ie» mm sak 


i. m m =p-m mioife aai 
s^4?m Ai^s 9 * 1 * 104 . 


0 A®+'BC=AC 


¥ ^4HI 4W 

-if «1 eH fl, J°l] tfl«H -2.*# agsh s°] 3=AB, 

b= BC7V E)£S All 3 A, B, C* 3-* «fl, ACS. M-Ef-tfl 
°Wfe ISIE) Et if «|e| a. 6S| « Sfi, 7lis 
a+b=c SfeAB+BC=AC 
^h ^-o, 44 -^ 14 . 

#S <= aiEi 2=0S, A=0B“l| iflsM S*» aigal- 

g®l -M^NS 0ACB7)- Jg^WnW E| £ s 3 C * 
iSOB=AC°lHfi 

a+f=OA+0B=0S+AC=OC 

°14. 



3.4'44 4^444 >gO, 

4H-, 71^2, O.S S4# 4 44 44 . 

4.444 ^ 4 . oi-g- 40 , «]E,a, 44«H1- 
#444 4’44 444s a]44# ois], 
444. 

5. 44 k$\ ®|b, a5, 44 u fl ka% akSL 4 

444 4^44. 

6 . A,s 44 41 4°1 4 44 441 SI# ^4 
4 - ai 44 ig^ ^4# 4M°1 4- 4 51 
41 44. 


AHS 42 § 42 , 7|S 

• 'gyjE-)(zero vector) 

. '^4yH(B®('fn, real number multiple) 


§4 s 7| 


/i/4/S 


#S4 #444-ei 4 = 4 l-SAfls 444 
44 44 44 44 44 x 1 447f 


41 = k|cos30°=50x^ = 25/3 

WIE|0| OJA, 


44 4#°1 4444 47414. 3 4MH 

44144 ^ 7>x, ^4-0, S1441. 44434 43 

°144r 44 4 #4 fe°l7f 144171 ^ i5Ll-^lHS 4 

414 tss ^-4^4^ 4^1 71-4 4444. 


±EF£! A|£ =±t 

© WJE1°| 5)41, "141, 4 4 S41I 514 

© wieio| 5^4 wjEi°| -y^tdHoil m 0 |sH 43 , o| 
: - mm 4 SMI 514. 

® wjEi°| ^u\\5.i 4 bje,o| gs 44# 4?1I §14 o» 

tt§l h 4 SMI 514. 


■ tfs§—I 24S 

1. ^144 44 44 el oi-g- 40 , x] 4 x, o. s o,^, 
441 44. 

2. a ,44 4aa o. 44^^4 4 71444 

SI 44# 414711 0,44 4 4^-4 44 44. 


9? H§4 o|5H 

4 h § §fi-§4 §44# 4E1# o|§44 44401 M 
el, ^ 44°| 4# 0194 go,® 1144 M4 

47| 451 4014 


1.414-71-4 44 4-44# 

444^ Hfl 4 #344 

s 44-44 ^#4 els, 

4 # v 44 44- 44-. 

2 . ## 4 4 44 *°11 ^4 
4# mi. #4 #44# 4444 44# el^as 4 
444 44 el 3,4 444 44- #4. 
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■521 1 ^ B|E| a, b?\ E|#4 mi, a+bm ELH°s. LjEHl|0|at 


°W-=r Cfi-31- gt*. 


(1) 



( 2 ) 



o 


a a*t“<*|o)| 
(a+?)+c2to+(?+c)fe 
J+A+?2( £}01 m 


ajEjo) cj-Mjoii mg g-yg*j 
All B|E| a, ?, coil CHSId 

(1) fl+?=K+a (JUS^Sj) 

(2) (a+b)+c=a+(b+c) (SUS*|) 


«|E] o] ^ofl rflfj- ^MAK 

n^aj- ^-8- ^A|.t^ OACB^lA) 

a=0A, *=0B^ nfl, 

c=0A=BC, 6=0B=AC 

°|HS 

c+6=0A+AC=0C 

£4a=M4BC=0C 

°W. 4^M 

«+£> = £>+« 

o|HS <3)3 <>] i^ofl r|lfV S ^2|ol 



a Afl S|El a, £, cofl cflsj.^ ip ZL^2|- £oj 

a=AB, £=BC, c=CD 
7)- s]«E-S- Ml ^ A, B, C, D-t 

(a+'S) +c= (AB+BC) 4 CD 
=AC+CD 
=AD 

c+(^+c)=AB+(BC+CD) 

=AB+BD 

=AD 



°W. W 


(a+b) +c=a-\- (b+c) 


°|HS «|El 2] cfltV 


1?3I1 2 -MS c|# £]°|°| M| g A, B, C, D0|| cHSKM AB+CD+DA# Zie*| SKH5|. 


© «]El AA2}- £°1 Am #3°1 «Nt- 5 >uL, 7lis 

0 


^J-O) Uj-EfLjlD}- 

°H <8*1^ 37feoo)ji, a WS->8zl«W 8te4. 
Sjsjs) a<>|| tHsH «=ABsfjL *)■£ 

a+0=AB+BB=AB=a 

°|£+. a —a=BA°|£LS. 

a+ (-a) = AB+BA=AA=0 


°n. 


ojojo; UJ|E| aQ <g«]E| 0<HI ISM t*§-o| 

g“JjE|2| “!jEj2J 5j-Mj 

(1) a+0=0+«=a 

(2) a+ ( —a) = ( —a) +a=0 

I M7| 4|ZK| ABC0|| cHSKX 

AB+BC+CA=AC+CA=AX=0 
I_I I_I 



1 

m±\ ^ w|Ei°| s* L\BM 4 2MI 5M. 


* 0 || ( 1 ) ( 2 ) 



O ^ojj tfltt 

<34^44- 4 - 4 . 


2 

=ai a|E|o| s^oii mis- oigsM y|E|°| ^ 

« m 4 swi tw. 

• oil AB4CD4DA=AB4(CD4DA) 

=AB4CA 
=CA+AB 
= CB 


© tb ^1S E|E}-m<>|xlHS El 3.7]^ 

I"O| =0°lal, u o V ^8r ^4^1 

* ‘&8r 

3 tfHEjSj rfltb W^o.S.A-1 Sjnl 

1- 7HIi}. 
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6m 


Q a= OA. 6=OBU nH 
a—?=OA—OB 


esi 3 ^4 as die abcdoiiai q^oi gag# 

5SS|o|b|: 

AB+AD+CB+CD=0 


olxfl 444 igxjofl 444 <y-o)-^x)- O 

^ 4-4^ OAB4H «=OA, £=OB b 

°i “A, 

b+x=a 

4 44 xl-«4 A 1 Hr 31 44 4^, 7l£3. 

a—b 

4- ^-o] 4444-. 

© °14 a—£=BA44. 

44 n^4 a-S ^444^ OACB44 

a=OA, £=OBH 41, 

a—b— BA 




ol4 ^41 



a=OA=BC 

-£=BO=CA 


fl+(-6)=BC+CA=BA 

a—b=a+(—b) 


© 


o] g g 

°14. W 
“M. 

°l A <hS- 3 sWS 4®-^ 

wjEjoj m-Mi 

^ 4E| «, £o)l cHsfoj OA=a, M=£iJ 41 

BA=OA-OB=«-£=a+ ( -b) 


4441 3.7] 7> 7^1 1 HV^n> 1444-. 

4 a=AB41 -«=BA>lA 
I AB| = |BA| °]4\ 

5 4441 444 3 HH cfltb 41A 
5.4 44 -g. 71-^14. 

a + (—«)=AB+BA =0 
(— a ) +«=BA+AB =0 
14 44 14 4 4 4 -(-a)=fl3-ir 

I 1 $14\ 

© 0144 44 BA 1 

BA = OA~M Si BA = PA-PB2f 
14 444 71-1- *13 AS 1 44 
4 4-s 4 - 4 -I 1 44 -. °14- 11 *^4 
4 ^4 4 ^ 4^01 x-js 4--g- 44 

II 434 1h^ 'SW 4 11441 


3 

=fi| 444 %m\ CHS 41S4S o|§44 4444# 

ssi 1 sm m. 

soil AB+AD+CB+a5=AB+BC+CB+BA 

=AC+CA 

=AA=o 


4 

=a| S 444 4# zii!°s 44^ 4 2MI 14. 


Soil (i) 



Si sH^ 

O ¥ «14 a, HI 414 4'4 a -bit A%!SS 4-4-4 
4 44111 ¥ 44 a, £4 431 1441 44, b 
4 131 43 AS 4-jI, a4 f^l 4 ^ 

441- ah] 4 44. 



© 4 A# 4 4 as t }jl 3 B# f^®.s 41 44 
AB4 414 134- 131 11 44 Mt 44 
AB4 4444- Is, -ABS 14-44-. 
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gui 4 “i|E| a, 1>7\ q#2Ih if# mi, a-im ZLHO^ HEHJIOISI-. 


(1) r 


( 2 ) 


01 


£## ZIH4 ^0| SlgA^l ABCD2J ^ C||zfg°| 
lag# 0, OA=fl, OB=&5m # OH, Cl# HIE® a, b 
L^molEK 


(DAB 


(2)BC 



go| (l) AB=OB—OA=i— a 

(2) BC=OC-OB=-OA-OB= -a-T> 


(1 )b—a (2 )—a—b 


m 5 £## nguf lfo| g#7fl°| All qe|go| jag# O, AB=a, 

BC=Jam if HU, cm «|e» a, fe LfEimoiaK 
(DOF (2) CD (3)DF 



• El 

:x. 


i 

2 |AJ±# 

£*ll 


gs ?l°l aim cf# ^gA, boii cHshoi ap+bp=o?f ^ 
Wioii s^ai ggafoi mak 


If? 


WIE10| A|A d |L Ojtgljl Offc-lf? 

*i?n #*« ^g gssts. #cHg7i# g# ggoiam 

*W, 0| gaol #xfl= #0|g7|# goj 37B °7)|am 
tw. Eh# agaf If# gAlAHSOll #7]|7h 100 g°J # 
3|#Si§ OH, goil ggsfe ga# HIE) a am 8|*h ##d| 
Ssfol HAh 


n 



1 



1. gAiA-tsoi wh 200 g ei *• #ai*2» m *oii ggci# gg# meh-h# hie* ag 

°s MEMO! MAh 

2. gA|A-lS0)| #7ll7h 50 gel « #aj*2i« OH, *011 g#5fe gg# MEH4fe hje» ag 
°s MEH-HOi MAh 

3. 1, 2# hie) a2h uuasloi MAh 


<§H]El7l- oj-L} flOfl cflsH a+a\ 
ngjJh £o| aQ W>| ^3 37)71- | a | 

°1^ 

fl+a=2a 

M M-Eh^ch. 

i (-«) + ( -a)ba<q W>1 'eMM S 371 

o\m 

(-£) + ( 

M M-El-Lflch. 



(—a) = —Z, 


5 

#31 H|E» °J°|°| 5h gg A|»o^ afe # HjE)o| AIM 
LlEiy 4 SMI m. 

#011 (DOF=BA =-a 

(2) CD=BO=AO-AB 

= — a+b 

(3) DF=CA=BA-BC 

= — a—b 


Am a 7|S7| 

mn\ si£i §™Ei£| hiei°| ggo| gg# oisHSho) g p 

2| gg# 4 SMI SW. 

#on AP=—BP=PB°1-H.M g P# AB2) ^^°l r h. 


if? lf#2| 0|sH 

If# #3 • #?M Cl# *0|| »#Sfe gas. H|E|M E| 
ElLH M7|| tf°MUl HJE-jo| ^ti\\o\ 0| D |S 0I8HS171I §fC|-. 




— 



CL 













1 

CL 











3. 1# aSh ^>3 3.717h 2«11 °13 

2# HjEl flSj- ^3 37l7> -i-ofl o] cf-. 
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2-3. -34 “kQ tS]El aS\ ka% tS]E) *1-31, ^-h 3 ]- ^“l 

m. 


O WjEio| ^ 4 HU 

o 1 a=a, (1) mi, ACHI qsKH *fe 

(-1 )2=-a ©A>00|3a2f^lf0| i£Q, HJ\7\k\a\91 «|E|0|Dh 

© A<00|S a2\ &ijfl| ycHOllIZ, 37|7f \k\ |?|oj ffl|E|0|D|-. 

®£=oois ooick 

(2)fl=0^ OH, #££0|| m\0\ ka=MW. 

■ M7| a2\ “jffOl {tn, 37 PI |a| °| 1.5HH2J 1.5flO|Cf. 

«2} uhSfol ycHOlJI, 37|7|- |a|2| 3bH°J ajEfe -3aO|cf. 


ESI 6 ^ a, b7\ 2P ai!4 as ecu, «!e® ZLgog 

L^LHoiaK 


(l)2fl (2)-46 (3) 2<z+6 



K P 


a^otl m, a|E| -S-s ajE| «sf a»fo| as 9¥l™Ej°® agsKX^h 


a]El 2) iflsv ■S-oi-iLxK 

3(2a)=6fl, 2fl+3fl=5a7V^BJt)-g. 



(iii)^=0^ ^4- 

ka=0a = 0 


6 

=si sjE|°| -y^uiM 4Efy 

A tkk 



Si §H^ 

O H o v ^ 371# s-^ 7>i^. 

kl^ k5- ^ 7>xl £2] 

JfSfe 3]^ HV^Hl ^al, A2] «1 

^ a.7iofl <^^ 4 - ^ufajas ^ ka,s\ a 

7l^|A||fl|S 514. 

ttfi, ^5} 

(i)^>0a ^ 




(3) 



1 

ii] r 




^zp-rfl 



1 

k 

r 








/ 



a 



/< 









4 h -l UP 

§*ll S|£| «|e|o| ^4dH°| OIS^CH b|e| 

^Ei aS.\ asfol 'ENiWUS ^SS- a 5i^l e 

eon -i r =^ji«i-^*>o‘>lHS. -4-= 

kl kl 

^ aty u oH to l ^^3.7]^ -i-. | 

kl kl 


°las. 


Ol 


a ± 
kl '"" 
W. 

&kl 

a\= 1 
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3a+3^=3(a+?), -2a-26= -2{a+b)7\ SW. 



o «w Q2 


H®^£3. nfg-o] 

“!|Elo| ^UH0|| CRI 

U^k, /2* ajE) a, ?0|| msw 
(1 )k{la) = (kl)a (3112*1) 
(2 )(k+l)a=ka+la (gn||S*l) 
(3 )k(a+1)=ka+kS (@UHS*D 


3(a+26)-(4a-6)» *©*l*|0|Bt 

*0| 3(a+26)-(4a-6)=3«+3(26)-4a+6 
=3a+6b—4a+b 
= (3-4)a+(6+l)£ 
= -a+7b 



li3Jl 7 q& 2Q«I SMB}. 

(l)3(a+36)+2(-«+46) 


S -a+H 


(2) 2{a-5b+2c) -3( ~a+4b~c) 


RJ1 8 c l«S 4 »e»A.|?tea|E|Ji? 1 feMEKJ|o|Bh 

{\)a+2x=ba—4b (2)a+3b—x=2(x—4a) 


© Jg^ofl cflsH 

<3^7} o|-\i 4 a, 67} 1^0) ^L} gtflg nfl, a 2} 64 5g^5}n}3 

5}tg, 7|iS. 

a//b 


a, ensoi ag 



a, F 2 | Stfol MR! 3? 


<3^7} a, b7\ Jg^s}7l fl*t- c^g-i} x>c}. 

WjEjoj gfH 

ga|E|7|- o|y ¥■ ajE) 2,&o|| qisfo) 

a//?$=» J=/fea (y, /fefe oo| opd 4+) 


<M 1151 ABC Oil Ai ^SAB, AC°| g§# z}z| M, NOlEfcH 4 mi, MN//BC?Ji 

«S«K>|Bt 

gg AB=? f AC=c2}ji «}y 

BC=AC-AB 
=c—b 


03 


AM=y?, AN=yCO|HS 

m=m-m 

_ l-r It 


=|(a-?) 

=|BC 

d}h}-H MN=^BCo|HS MN//BCo|c}. 



sHa 

O ^ VgA^ 7)144 fl ^ c 44 4 

X}s HJL C}^XlO| ?flX}5Z} QO. 0. s Tfl^c}. 


7 

^E|o| -y^uhoil m £SS OISSW +ch+! *1* 

yyai m 4 5^7hi m. 

soil (1) (4°i4 *})=3«+96-2a+86 

=a + 176 

(2) *D = 2a-106 + 4c+3a-126+3c 

= 5a-226 +7c 


8 

mi\ ^ei°i ^m\ ch& oigsM ^o\*\ §4# 

ygA|?|fe HjE) xm a, fe LfE+J 4 °I7|| s+K 

S0|| (l)2x = 4a-46olS.S. x = 2a-2b 
(2) a+36 — x=2x— Sa^lx-j 

3x = 9a + 36°lHS x = 3a+b 


sHa 

© ¥ ^7} ig<8«}tfe 34 -4 «!^7} 44 nfl 

44 o}u|e} aVtfl nfls. n}H}A-j <g 

tS]E|7} o}y 4 «1e| 7} ++ol7l «} 

^^7} t}-=§ f} ajEjo] 4-g-§- lio]^ 4 

4. oinfl ZL ^47} 44°1'3 ^ajElr 44 u oH to l 

51, 44°14 r lS !^ H J: t l u oH ><:, 14. 
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eeti 9 ohd ¥ «!e| a, bi\ ggsw s® mi, ¥ «je| a+3fev 66^h ais. SISSI¬ 

ES ^ ks\ m 9-slojaK 



A^S ABCD°J ¥ M|zMd°| iiss Oafcn W an, 20A OB=20D- OCS °^A| 
?l¥ ARg ABCD¥ CHS! ARtS2J*l ^SSWHh 


O A i^ 4^ A fl 3 A, B, C°fl tpM AC=&ABf- o<> 1 °hd M 

41 t) A, B, C¥ tV 3ti $H 5&4. 

^AS. a|) $ A, B, C7\ tV 2)ti $H AC=£AB1- 0°1 °}VI 

-34 1 M ^fltvq. 

/(>0 

_-—&f ——/.¥ <i 

A - f - a B C C A TT - 


Oil HI 


04 


S3 ?|s| A-ls q# Ml S o, A, B, coil cHsKH 

OA=2a+6, 0B=a+2&, 0C=4a —b 
°d HU, All * A, B, C¥ tv *Rd qoil 5SS|o|2h 


#S AB=OB—0A= (a+26) - (2a+b) 
= —a+b 

AC=OC—0A= (4a—6) — (2a+i) 
=2a-2b 


= —2(—a+b) 

<H-2M AC= -2AB^1°A a|| A, B, C¥ tV 3)t} <?H ojtf 


MS sH s 

O AB=^CD(^^=0 < y. ¥°1 #¥*V 

jl $i¥ 3°1 if aiE| 7 |- ^ 

HH 5V# *H¥ ¥ ^ AB, CD¥ a| 

s, 

¥A AC=A-AB, AC=ABC, AB=/<;BC 

(&¥0?1 ^¥)¥¥ Vo l ¥ ¥t! s 

¥ ¥ t ¥¥«V^ fl¥ 

nfl¥ ah 3 A, B, C¥ 

t> A’¥ $H 5M ¥¥. 


9 

MSI S ajE|7|- A|M fflfHtf ^7i| ilM. 

#o|| ¥ ¥ 1e 1 a+?>b$\ ka—&by\ a|S. 

ka —&S=t(a + 3b) ^ tV¥ A ¥l¥ ¥¥ t7\ ¥a!¥1¥> 

olufl if tflE| a, 6¥ A|S Jg^SV^l S^HS 

ka—6b=ta+3tb 6 \]-k\ k=t, —6=3 1 

it|-H|-A| /=-2 o1hs ¥«V¥ ¥¥&¥ &¥ -2°M. 


4fS| UP 

mm suei «jE|o| 2Ahws|4 ajE|o| g|H oigsM 
ARS ABCD¥ 0\B ARSSAI -ism 4 SV71I m. 

MOM 2(OA-OD)=M-OColn S 2DA=CB 
¥¥ A I DA//CBols 2i)A=CB °1 £5 Afz>^ ABCD 


AI/E/AF/S 


aim. cm All SOI tv SS MICHI M2 


AIM E® Ail s A, B, P7f ¥ S£! ¥| 0 i| °I°E1S 

(1) AB//AP 

(2) AP=^AB( i %^0OJ f]4) 

(3) OP=sOA+; t OB (s+^=l) 

SSI -idS AB2I- SS AP¥ AB¥ APM -^¥S|S AB2| 
AP¥ ?|2|2| SS A(A^0)o|| cH¥0| 

AP=/%AB 

0|[[H S S Ooil c||3|Oi 
OA, OB, OP» ^zisra 
AP=^AB 

OP-OA=&(M-OA) 

^OP=(l-/fe)OA+^OB 

iB_T 

oh ‘ 1 
td ■ A 


A 



¥ 44^ #014. 
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10 

=ai a|s cm All SOI 5t 44 441 21# £2 

* smi m. 

#011 AB=OB-OA 

= ( ma+3b) — ( a+b) 

= {m—l)a+2b 

AC=OC-OA 

= ( —a—3b ) — (a+b) 

= -2a-4b 

All * A, B, C7> * 44 441 $}£44 

AC=kAB , * 

— 2a—Ab=k{{m—l)a+2b] 

* 4*44* ** k7\ ^Aflcflol: ffcf 

ojirfl ^ a)Ej a, 6* A iS 4^44 

—2a—Ab=k{m—l)a+2kb 6 \}7 : \ 

—2=k{m—l), —\=2k 

nj-Bl-Ai &=—2°1 HS *4*- 4* M-2] * 

* 2°14". 


76S 


» J~1 10 93 ¥I2| A-e c|# Ml 9 O, A, B, coll ms|o| 

OA =a+b, OB=ma+3b, OC=—a—3b 
<U nH, All S A, B, C7[ m W£! Woll m2 1 ^sfOlW. 

(&, ^ ffl|E| a, gei|E|7|- own MS 3«®l*l aw.) 


illn 

; ►4s. 

| SWA# 

£*11 8H^ 


ABCDW Q2\°\ £ O0II m\0\ 

OA+OC=OB+OD 

71- gUSf ttH, 01 ApZl^S O|0 -igutoi MXK 




sal ea wi aasiq at* ««« m 

sp nua go I a aa A AigoilAi hh* Efcn SP5 
S 2 km HO® C|= HM|7|aE act. SH®2| 

t A|4f 6 kmOta, *3A| at =OI|A|o| 4j£7| A|s® 8 km 

s uaa hipi- a^iga a aisoiiai gg=a^ aaacta 
If m d# S8XI aswaK 
<1) BUS] AJAII <Sf5L* 

(2) mi7> aa* sat oil sat as* 

(3) sW S51-SMI s)t *WSt B SS°M SMA-lM?! : 


£^8 km/h 

--2kir 

6 km/1 

-- 



AMLi* 7|S7| 


&S 4 All 


fiAil °|E| HJE)°J 2SSS4 4&1°| §1 ^4# OIS^I&I 

44§ ABCD4 (HE A)4S4a| SS4 4 214 

#o|| OA+OC=OB+OD 
OA*OD=OB-OC 
DA=CB 
4, DA//CB°l£ 

IDA! = ICBI °1S.S. 
a>z>^ ABCD* ^^A^^oici- 


A 


/ 

yf 




D 


444 ^ss trg^oi tmm 4 2Mi m. 

• Oil (1)414 A]Ail *£* 

v'8 2 4 6 2 = 10 (k m/h) 


(2) vp\ £AV«M1 4 dr 
C3l-jl *1-^ til-4-* *4* 
41 *4 4 4 4* 44* 
AC4 4°!°ls.s. 
io : 8=AC : 2iAi 
AC = 2.5 (km) 

44-Ai 441- 44* 4 



* 4 * 44 * ** 44=154 
(3) 2 : BC=8 : 6414 BC=-|(km) 

4-4-4 «H*B 44A4.-44 -|-km *44 4441 


£4-44 *4. 
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[8#a p 209] 


1 


-2*^ zi^a] aW*MW 
=h 

(1) AB2|- 371 7} 4-fr «|El 

(2) ACS1-37|7H1-*«|E1 



0 MN2I £ 

«|E|°| 3.71 


2 -2-W Hfjfi] ^AV^oflAl AB=a, AD=fefcil A 7T , p © =■ 

^ nfl, q-i- SJeH- fl, q-El-m^s}-. ^ a® - 

(1)DC (2) -BC 

B*- 'C 


3 


-2-W i}-§- ajjEll- ^-5]- 

°l=h 

(1) AB+BC+0)+DE 

(2) AE+DC+ED+ (- AC) 



© WIEI 0| OJAJ 


3 

=S| «|E|o| 5 )>Mjo| ojAhgSjs. o|g^oj BJE) 

si si-ss sr 4 swi sw. 

eon ( 1 ) AB+BC+CD+DE 

= (AB+BC) + (CD+DE) 
=AC+CE 

=AE 

(2) AE+DC+ED+ (- AC) 

= (AE+ED) +DC+ (- AC) 

=AD+ (DC+CA) 

=AD+DA 
=AA 
= 0 


4 cfs- -S-Al* M-SMofliq-. 

(1) a—x=b—2a 

(2) 2(x—3 a) =9 b—x 


© wjN2| 

S|E|2| -N4U# 


5 


■3»1|E17} °hi ^ «|E) a, b7\ s* nfl, «|i=) 2a—kb, -4J+6 b © ■a! E -12| of*} 

7>A-isig^s>5L^-s>fa^A2ia*^ L sH4. maaaa 


4 

mt\ ^Ei°| aj4hh°i 4ss oiss^ 4^4 
§ A -IS °t4A|?IS a|E| xm a, fe 4 e^ 4 
2MI S4h 


eo|| ( 1 ) x=a~b+2a°]E.3L 


x = 3a — b 


S/S/S 7|i 

(2) 2z — 6a = 9b— z^lA-j 

3x = 6a + 9HHS 

1 

=fi| AiS 3.7|7[- ^4 ffl|E» m 4 SMI S4k 

x = 2a + 36 

Moll (1)BA, CD, DC 
(2) CA, BD, DB 

2 

5 

=H| 4 ^|E-)7|- Ai^ SOT sss iMI SEK 

#o|| 4 2a—kb, —Aa+&b7\ A-jS S'OTl -3 !'?! 

2a-kb=t(-Aa+6b )-* 4447)4 ^4 ^ $Afl<i?j- 

44 44. 

=H| Ais a4 BJE)# $f0[- BJE|* a, fe 4Efy 

°l II fl 4 a, ^4 Ai4 SOTM 

4 SMI sa. 

2a—kb=—Ata+6tb °1]A-j 


to 

II 

*■+. 

Sr* 

II 

cn 

*>+. 

eo|| (1)DC=AB=a 

44*1 1= -yOlHS 444 44 ks] S4 3oil}. 

(2) —BC = — AD= —6 


i.ffl^ajE] 139 




















j/Ef/S 7|M 


1 

Sal Ais «|e|°| iMI 54L 

soil ABUl 1*141 FO, OC, ED^ 

371H4 


A 


SSI «|E|o| 5JA^o| ^AhW^ia. o|ga^ ^CH 

5! «|e|S a, fe 4 01711 40. 

Soil ( 1 )CE=CD+DE 

=&+( —a) 

= —a+b 

(2)SL^ ^-o] 

1 tflzj-^ BE, CFO 
42-01 OB]-uI 44 
a} 4 ^ AB0F1 4 

AO =a+b 
AC=AO+OC 
= (a+6)+a 



ggg 7 'g I 


[«na P.209] 


-2-W =L^ ^zJ-tgoflAi 77115] 4 A, B, 
C, D, E, F, 01- 4 ^ 2 )- f^og. 5j^ uj]Bl ^ 
AB«4 1-g- H3JE151 7)1^1 (#, 3 01 Ail 

Cflz]-7d5l iiL^olT^.) 



® WJE|0| = 

*|S ^ “]E) 


2 -2-H n^z]-11 AB=fl, AF =6 

°d nil, tn ^41 fl, 144 mo]sl-. 

(1)CE (2) AC 


© W|E|0| OJA* 


3 nm lo) AD//BC, BC=2AD 

<y aJ-cI-b]^ ABCD°llAi AD=<z, AB=£ 
1 41, AC+DB1 a, 63. 44111014 


© W]E|0| 0*AJ 


4 >3ai|E]7V o>\] Afl ujEi a, b, c«i| tflsM Jp tfJsH a, fe ■ 8 ^°] “Wa, 5 - 

«| 6 | b, ete °H m(a+64)+2a-4c=0*?Jr^-Al7)i. 4 )^-m 


0 w|No| igy 

«]E]°| 


- Lull \ U 

4 


sal 4 ®|e|7|- ai^ gitt ^ 2 # SMI 44. 


SON 4 I’O b, c7\ *\S. !|«§4— c=tb # 414 

3 

44 41 £7j- $ 4440 ): 44 

sal Oei°i g^g*is o|g5|o| ^chai ajE» a, fe o 

m(a+6b) +2a— 4c=0oflAl 

E|-yj 4 SMI 40. 

m(a+6b ) + 2a— 4tb=0 olHS. 

soil BCS] l^lMfllul A a p 

{m+2)a+(6m—4t)b=0 

44 BC = 2AD °1 HS Aj-4 */ 4><V \ 

014 J= tflE] a, b^ 43. i §^44 40 

U ABMD1 ^ 4^01 

m + 2 = 0, 6w —4^ = 0 

R^_ u _ Z_ 11 >^p 

44 . bH M H C 

44 a] m=— 2 

1 , DM=AB=^°lS.S- 


AC+DB= (AD+DC) + (DA+AB) 


= (AD+DA) + (DC+AB) 


=0+DC+AB 


= (DM+MC) +AB 


= (6+«)+6 


=a+26 
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[stlif p.209] 


1 


£o] Q Z}o]7\ l«y 7gA]-Z}-^ 

ABCD°fl^i AB=a, AD=£, AC=cU nfl, q-§- hjie] 
3 37l#^«Mel-. 

(1 )a—b+c (2)2 a—b—c 



0 ME12I a 
0 ME12I gy 

■Wsl H7|sf gtt 


2 


A#®- I «°fl Ml^sHr 

|AB+AC+AD+®+AF|=12'a "H, 
$2] «)■ >3°) zj°l* 



0 W]N2| <3*1 


3 


a*l4 S°1 < 32 ? 3* #a|°te 

31 P°1I iflsH J=-=S-e1-ji«W. «M J2) 
^2] 3t°| l+EHfe z)°l* 7*1- 
°)2h 



0 WIE|o| OjAJ 

a|E)°| ^hh 


4 *§>£ *|S. ^ m 3 o, A, B, C°i| tfl«M 

OA=2a+ 6, OB=a—6, OC=foz+3& 

^ *n, *11 3 A, B, C 7} *t *1# $H $lsm ^ &-§- ^*Heh 

(#, -T- ^ fl t ^ U] E) 7(- o\t\jL Sg^sj-Xj &e]-.) 


0 W|E| 0| OJAf 

All SOI tt *]£ flol 51* 


2 

=fl| S^Zt^0||A1 ™E1°| 5j^o| ^AhWxlg 

oissm et s°i *o» 4 awi ew. 


*011 

ABCDEF^Ai a-11 tfl 
AMd2) 3^*r OhI-ZI 
§1^ AB+AF=M, 

AD=2 AO, 

AC+AE=3AO 

olS-S. 

AB+AC+AD+AE+AF | = 16AO| =12 
1 AO! =2olS.S ^zj-^jo] tt $2] ziol^ 
2°W. 



3 

*SI F^I^Eisj ** D3, OH *SH 4 51 
711 tio. 



S/El/S S3 

1 

=S| a|E» L^Lfe -ygo| golf OlSShOl ^E1°| H7| 

:: ^tl 4 51711 m. 

• oil (1) A n 



a 

X 



P 


\a—b+c\ = | API =2 



xS] A^ui ^ OAfe OP21 U 0 1^A ^3 3.71 

71-151 HflElolcl- 

^A| x 2 -z/ 2 =-lSl S*^2) Hl^Al O r2/=±x olHS. 
^ A^z/#4r 7l§AS ±^5>#21 515HA-1 ^-71510-. 
^EM 3lj 2) 7]ol^ -|-X 27T = JT 

4 

=si ai^ ci# ah soi ei ss ?ioii 5i* ^a* m\ m. 

#o|| AB= — a — 2b, AC= (k—2)a+2b 

All ^ A, B, C7f $H 5 JAb)i£ AC=/AB, ^ 

{k-2)a+2b=t{-a-2b)!Sr pl^Al7^ A] 4 , t y\ 2 . 

AH Afl tW. 

°l tr ll -T- «, b A|s. ^^Afxl fEHS 

(k — 2)a + 2b= —ta—2tb °1lAi 
k~2 =-t, 2=^2 1 

iq-Hl-A-1 t= -lol£S 7}^ ks] 3E2- 3 olrl_ 


i.g^ajEl 141 











































iEhfiS 


x\5. LHS 


01 g*^Ei°i m 




g£^El°| -Mg 


S£HjE-|°| LH» 


02 S2“|E1°| LH^j 


gg^Ei7[ 0|=1 *°| 


^4 7|S 

•S4 ** 

2 . * **44 
4 444 *4- 
4-3, on it 

4 514. 

4 

1 tfl]El a={a u « 2 ), b=(b u 6 2 )51A| 
a • b— \a\ \b cos d§\ a • b=a 1 b 1 +a 2 b 2 
4 *4* 44143, 4 ^ *43] El 21 m 
4* 4* * 514. 

* 

1 ^4^144 m4 n t* * 51 
3,1 ^4^44 44* 4* * 514. 

* 

1 «3]El4 37121- 4H 44 3717} 1 

4444 4 444 444 *44 * 4 
4444 44*4*4 514. 

3. *3**514 
44* 4-§-*4 

4 

4-3^*414 44* 4*44 444 * 
44* *43,3 44 -§- 44* * 514 

* 

4-34*414 44* 4*44 444 
444****514 

***514. 

4 

4*444 ** *3, 4-34*414 4 
44 44* 4 44 **444 *44 
21121 444****514 

4. *3**514 
44* 4-8-44 
44 **4* 
***514. 

4 

4-34*514 44* 4*44 *4 *4 
4* *43, 3 443 !4t * 514 

* 

4-34*414 44* 4*44 *4 4 - 
44* ***514. 

4 

4-34*514 *4 ^ 42 } 14121 44 
7 } ion t2i *44* ** * 514. 




g*fi *51 £4| 


® 4 4*1414* 4*W4 <£ 3 , 4*^ 

4* 4441* W>^J!]- 4*^421 

*441 4144 ifl*| 

2 ] <*3, oil- m 11 4*44. 

1 loll- tf|E|7} ol-H 111 211 lol:! 

oj =7lH *4 -§~§-S ]JL 51** olfllSl 11. 


£4 


4" 

1. 44444 1 _ 

* *3, 4*^ 1 

44- 2}34 cfl — 

n omn i 


44444 h 

2fit2l * 


44)43, **444- 
****514-. 


44444 H OH1-J7. **4*1 
4*33 44* 1 514. 


44444 h 
444 sg*44* ^^o 


44 1 511 


444 
444 i 


514. 


438*5*1 mm o|§4 
444 444 

03 444 S4 4B8S5IA1 *■ 4401 o| = 
444 4 44 3.71 

*38*5*1 4'E1» 0IS4 
42 | 444 


8*444 414 44 


344 4 


aa^=oiaiHgo|i g°w assssa ^asai mew aa°i ^ 

X}s «7|8fe ?!8=g «9ftl 012I011SL £g o|gs® ggo| ®«o«S? sfe am 4*0], 

as nig ina a°ii sbh» ao>*a b« aas ^ ga* os^ hhb omoiokse a 
assail 

aa^=o||Afg*fea«saoi^3)-Ei^SES^@^5!a)aoMsoiggAissfeEii, 
as 2) «?5Stt UEH4HS ®ffis|SS AJ|# t®8|-7]| A®«P| aa SMS] aj® o®s® ag 
tom *wa a@«s®8M a«?i a«® ag°i gpf&saeta % aasta^eai « 
se ^ aS B>= g Ajjx|»#oi 7 iE«®, aga^sa mmssw AjjgaaaAsm a 
ssmwi m«HAi aeags) o^agoii =>geofH®#»sa® aois-sa A«sHm] 
e°iag°)i¥gas#s«ai3atioiiAia8S!#ass°tesoisA® # ® E aa. 


0|Ba#U#SaA-|qg3|-A||«oflas|OEi!7:t BBSS 

°!*a 7®A» OBShoj ^agiol an® 7|«wgte*l li t SB*? 


44 4£4 44 *£ 


2 aa“!Ei°i -as4 ura 

444# AI44Q1 

014 4444A14 4-g lhs« AlEtcf. 

© 4a|B)e)o| *3, 3*4421- 4fi2| lh 

§S 0|sH44 44. 

© - 44444 LH44 5» 43, o» *W 
4 5141 514. 

@ *38*5*1 mm oig^oj 444 *2| 
4*4* ** * 5141 514. 


S**2| 14 


14S 4# 
















































2ZM 


81 1 ) _ 




• fl*l«W2|« aa, 8H«m*tHSI 0B« o|«nm 

«*l«H|E|3i- vg°nf? 


*F-f <8® EIIDWH 

wt ^se ^ «*s* 

7Mfe *»1 *1-8, o]«m -g-g- 

® “J-S-aioM «®te <w #f 8* 

* 5*®-. 7|S^ 1955® n(® 7«B|3Lc|o M 

*wra ® 4 1 a®. 

m s®, 7ia® °m® ® 

8 m, m *i«? 8*« ®* a® f 

* *18 »88* STO ^A 4= 

®o_^Ai zra*®i a®. 

tf^ Iff- 2S=f ans Oft EHInfnfjELoj g^= iffi 

aa sgoii mssiES LiEiyi o hLHE 
o|c|. qs MSOII ifs| 0 | sat. 

1. BA7t ate *H» A|*rn Mm ■aELA 

c|7| ate A|S» SS°5= Site «|E» ZLH 
=s LfEimoi sat 

2. gw®® ate *is» Aigos! sm 7yg 
aaoi ate ®s* sss^ sit «icite i chi 

AH VB *|E|St as BIEHOJ7I? 

3. EUnfnta ®s| Alas* Ala* gassi site «|c| gow 1 om «TO ate #»e» 

Sf «0|A| CLUilM U|E|UH0| sat 


eg® 0 ]]® ® 8 0* A|® o_g. ^Sf® ®o|o| 8 poll tflSf 
°i 0P=/>® «|e| ?te-2.a) s|-q-s ;gs||®®. 

® °IS a®® «l® ^<H| t||s|® J=OPO] ^ po| $]*| E 
J 2 *l s|-®s cgsu^j® 






2. 0-g- a^as. 44 a?El OAt- 3 O 

3 AS] ^ 

HV^AS Aj^ 4 

*4144. 

3. A*d^ Ifl^, fil^Sl 4 a|«] 4# 2)-a 

33*1133 3433 3-^3- 43 

«H 3^44. 


AHS 44 gO\S.[ 7|S 


• °|x|“!jEi(position vector) 

• ajEj°| £!-g-(component of vector) 


/a/xi/s 


31443-5. Aj 3 a34H3 444 44 °- 

43 443 33 444 4S 434 34 
3 43 34 ^§-3 4333 44# 43 A 
A 3#43 4##°fl7ll A4 434 

AV#7 d K§- EHnl-^3t 7)#®f 

£Ai AfAilTjl^AA ^-AVEl^r-ll 

StrllS)- 7>^AJ^ All 

iL-ycj-. 


IgOjWJEHOI M* 

4sEf^! A|A ^R 

© ^|A|BjEio| %§r etJL, ?|A|^Ei» 0\&Z\0\ LH^ 

3, £|Am» A 9M m. 

@ g S HII Ei o| ^go| -s Of^ gS^El-l L )E) 

y 4 smi m. 

® ggwiEio| 4 5iA, 4 g^^Ei7) AiS ^ 

* sas OISHSMI m. 

@ fflgwjEio| 0|S§Kt| SS“ijEio| 4IA 

uH—i ntm v 4 m. 


jn4 ■ tfso—I IS 

i. 7l§H ajEli- ^4Aj 

AS l+El-lfl^ ^^alElSl OlAtol ^7|1 

*4. 


S4 *#2| 0|5H 

US =fi*H7|fi|- SffOl WlE-fe WlEiO|°S 

4 ^Ei7) yE]°jA| 0)dA« [CHb A|*o| o| 

A|£fe ^7||7h SIS# SMI SMI 4H& 5)o| e). 



2. 37151- w o Hfol 4 V --S ’SjElolcl- 

3.1^1 Ai ai^fil- 4 V S «]ElS zt^*l 4^ 
4A4- SA14 «]E]olcj-_ 


i.ffl'SaiEi 143 

























« S3 o°i «*WEtfe gai 
eiooick ssooii mas a 
si «*ME» aasi a a°i 
mtmm m. 


#, *i#§-?b s os. 34s 3$ # 3 psb ^ op# 

^ 3 0# *13 os. *bfc a|Ei OP# 3 Oofl tfltb 3 P2] flanks 
0 1M3AS *13 O# 3*3 ^ #3as ##4. 


a34 3o] 3 oofl tn«- # 3 A, Ba| 

-g-44 a. £42 4?) 

0A=«, 0B=6 

°1HS m AB# # 3 A, B2] 43^ a, fe q^ifl O' 


4bSW. ’ 
tb4 


© 




°|i* 


AB=OB—0A=6—a 


All g A, B, C°| ?|x|«l4i- 44 a, 6, cam s|3 

AB+3BC= (OB—OA) +3(0C-0B) 
= (?-«)+3(c-?) 

= —a—2?+3c 


1 All 3 A, B, C°| ?)x|«|E|* 44 a, 6, cam # n«, 2AB+BC+3CA# a, 6, cS LjEb 

MKHab. 


01 


8 tSA, B2| ?|*|«i|E» 

44 a, MU a »H, t!S AB 
°l gS M°l $1*|9|e| mg 
—_ a+b 


A, B2J $|*|H|EB 44 a, 6am If OH, AB* m : n (m> 0, «>fl)°5 

mgsRfr 3 pa| ^|B|E| p± q#4 ### SSslojaf. 

m6+wfl 


P= 


AB=6— a°m, AP= - 


w+w 
AB°1°S 


m+n 

OP=OA+AP°lHS 

p=a+ ~— (b—a) 
m+n 

_ mb+na 
m+n 



KrJi U 2 t 9A, Ba| ?|x|B|e|^ 44 a, 6am tb 41, SS ABM m : n (m> 0, «>0, m+n) 
°S SJSsfe 3 Q2| ?|x|ffljE| C|#4 3## sa«|0|3b. 

—_ mb—na 


pan 3 t^a, b 4 $\x\mm 44 a, 6am i 

(1) 3# AB# l: 2S m-g-sbb 3 P 

(2) 3-g- AB# 2 : is a)#3b# 3 Q 


, 4# ^a| 3*1*13$ fl , 6s L|E|LHo|af. 


02 


34S ABCai All #*JS A, B, ca| 34*13# 34 fli 6, cam ft ml, 34S ABC 
a| #t||# 3 Ga| 34*13 g± q#4 3## #S§|o|3. 

- a+6+c 


ss a## ^^4 3°i -a# BC2i # 3 # M°i3m sm 

3 MS| 3*1*14 m-& 

-*_ 6+c 
”* 2 

a JMHW G # Aja am# 2 : is m#sb# 3°l 
°S 3 G2| 3*1*13 

6+c . - 

-_ 2 m+a _ 2 a _ a+6+c 

9 2+1 3 3 



ro 4 si!4 #8- 34S ABC0||Ai ^Tllgxjg Gam t 
GA+GB+Gd=0 

S# #Ss|o|4. 




2 


O 33 ^ ^ 01 ^ 3 t 4 51-2 'M #1 

tb 3## Aii4«b^ €3# *13a.s 3^ ^xi«iE| 
s #as«| 4-S4 -aisjs# tb^b. 

1 

=fll ^E|» fiSM 4 °!7|| 514. 


4SI SSa| aig^ai ^|x|^e|-* +m 4 5f4. 


w0|| (i) m>nQ nfl, A 



#0|| 2AB+BC + 3CA 
= 2 (OB - OA) + (OC - OB) + 3 (OA - OC) 
= 2(6— a) + {c— 6) + 3(a—c)=a+6—2c 



© 4 3 A. B2) 44 ^ 642 # nfl, 

AB 4 ^3 M4 3^ AB# 1 : is m##ss 3 


OQ=OA+AQ°|Si 


q=a- 


m 


m—n 


{b—a ) = 


mb—na 

m—n 


(ii) m<nS ^ 1I fl, 

BA=«-6ols 

BQ= ———BA°lHS 

n—m 


BQ= 


m 

n—m 


( a—b ) 



M3 mr- 


m= 


a+b 

2 


OQ=OB+BQ°ms 
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1411 G4 44441 «±|±c o]Hj 


GA=OA-OG=« 
GB=OB-OG=£- 
GC=OC—OG =c— 


a+b+c 

3 

a+b+c 

3 

a+b+c 


444 GA+GB+GC =044. 


1 i=P- if#4 oisH 

• ggwj E -|o| n ai»* s 

soil ZL§A|?I * #3* isSSoil 1111 
4 A311SS 444 4441 44S HI 
444 4014. 

1. OA^®^ OA 2 = [3K 

2. OA=Hgr+@^ 



q=b+ 


m 


n—m 


( a-b) 


mb—na 

m—n 


(i), (ii)°fl 444 


mb—na 

m—n 


3 

m±\ ^go| lh^» 4 4434 444 4» 41 h 4 441 
44. 

•Oil (l)£=i±^=2«±l 

(2) ^=^AL = -a + 26 


O 4-^4 444 x^s\ 44 H4- 11 444- y\ 
44 44 a] 4# 4, 2/44 44 444- 44 444- 
444 44441- H 44-44. ^-44 H41 4 
H si 441 4444 eT4 4“!^ 444 1 
44 2/441 ^4 S-l 441 4444 i4 11 
y fls 444 1 44. 

a fi-1 ^44411 4444 i, g4 1144 
4AS 4411 44. 

© 1 A4 44441 HAS 4444 1 A4 4s 
4 44. 4, 4S44 44 444 4411 44 
444 4 as 4411 44. a 1 44 114 4 
4 4 7fl4 4H 4414. 


4 

=ai 44S4 S4S14 4444» o|gSK>1 AS4 1 
111411 141 44 . 

moii ah 1 A, B, C4 44441- 44 a, b, c4a 44 


444 2 M 4 44 4 7 H 4 414 41 44 4 
S41 44 44 ^4 44 444 11441 44 
4 A44111 44. 44 a=(a u a 2 ) 111 s 
1444 a(a u a 2 ) 1 HI S144. 44 44s. 
4S14 44 1 A41 444 A(a u a 2 ) 111 s 
1444 A=(a 1 , « 2 )l HI S444. 


i.ffl^ajEi 145 

































5 

is I gsa|E)°| sg°| n SMI SIS. 

•oil (l)a=5^-3eT=(5, -3) 
(2)^=-2^-0-eI=(-2, 0) 


IS 5H^ 

O 6X=(a lt a 2 )°) 37H IS O 

SIS A^SS SS°M, njS3S 

i ^S* °l-§-^H «]SS 3.711- 11 

SIS'. 

©S ojA^S a=(a u a 2 ), b = (b u b 2 )S 
SlM ^1«VHS. 1 S1 e17> 171 ^11 
1 S°I <5] A] SMI 1 H. 
°h i aiBjsi m i 

2.ES 1 aiEl7l- H 
1 «)El 1 1 «-°l Qo\o\ H. 

1, 1 tIS^S a=(fli, a 2 ), b=(b u b 2 ) 
°11 «=^°11 fli = ii, fl* = i !! olal, 

fli=6i, fl 2 =6 2 0 l’3 ^=6 0 l r +. 


°14 V 4- ^b 1«HS 4W w. 

^ 3^1 El o I ^|ji 

lass ?|oj § ( fll> a 2 ) 2 | IxlffljE® Jatn. sFS 

«=a 1 e 1 +a2e 2 = : (a 1 , a 2 ) 

a7i masoiw ag owi ms a a<4, 3)=) wheb Jam «ra 

4eT+3eT=(4, 3) 


5 a® g 2 a]E|» as-HM LfEMotaj.O, e,= (i, o), J=(o, i» 
(1) a=5e 1 —3e 2 (2)b~—2e l 


A*# £°1 $| 2 ) *V 3 A(a,, a,)2) </ t 

*l«!E)*aa|-Jl H- «H, a* ^S-AS M-eM?! 

a— (&i, a 2 ) 

© “l 1 ^. m.Blc11 ui]E) H7lfe^0A21 ZJolsq-^-AHS. 

|a| =OA=/a, 2 +a/ 

°W. 

© A ^a^ia fl2] jf «|e] a=(a 1( a,), J=(6 U b 2 )7} x\3. -g-gA 

S^i|^El-§oal-^-. 

cl— b \ / CL\ — b\ y ct 2 — b 2 


A(«i, « 2 ) 


SgwjEl°| H7|2| ^ a2WJEl71- AiS W 2E2 

a=(a 1 , a 2 ),^=(b u i 2 )SJ SI 

(1) Ia|=/a7+a7 

(2) a—b <=> a y —b u a 2 —b 2 

fSTl a=(-l, 2), b=(x, y)0|3 a=Jo|3 

(1) |a| =<l ( — 1) 2 +2 2 =/5 

(2) a=£o|°S x——1, y—2 


(4) 2m+n=l ( M [tH 


XI/3/S/S 


S PI l OAS OB°| §SS 

sjs ss Sfii son 


3tMS 1 B|E1 OA, Moll cHSS m, n°\ 3>|0|| 

cell- M=toOA+mMi °!H1 S PS SSS S#4 
IS. 


(1) w>0, n>00|3 w+w= 1^ ttH 
□ PI SI AB1 n : »°5 
mSsfe SO IS. 

(2) mnK00\3 m+n = l ( M Si 

S PI SI AB1 |m| :|w|a 

3 aim so is. 


A 



(3) W + W = nH 

(i), ( 2 )o]|Ai s PI SS AB SS So|S. 


( 6 ) 


m> 0, n> 00|3 w+w<l^ [tH 
S PI AOAB°| LH“ % 12-110|| 
Sfe S0|S. 


0<w+w<ll nH 
S PS SS ABfil S 01- A|S3 
SS AB0|| 311 3S Aloioil SI 
S SOIS. 

0<m<l, 0<m< 11 ad 
S PS OAfil Ml oi^Sfe 1 
s°s §is siAns°i lh^ si 
gallon SJS SOIS. 




14B SI 


























22W 




^ A A: 7fl 

a a s' s' A SW. 

4^1 ^^3) t%J$£- Z> ^^5] 

^■ir ft A^ AAS^. «1-j1, 

fi] 1M3£ A A AAA m M-s fl A-i: A 

ftl}. Sl i)+ H H + A 

A jM A-lk AASS AA. 

© ^w-ofl =>]ft <^+>-1- oi-g-^ 

rflft 1^3] 

°1 ^Uthir AS- AAAA. 
a=(a u a 2 ), b=(b u b 2 ), c=(c u c 2 )A 
JL §|-Xj-. 

(1) 

a+b=(a u a 2 ) + (b u b 2 ) 

= {a 1 +b u a 2 +b 2 ) 
b+a=(b 1 , b 2 ) + (a 1 , a 2 ) 

= {b l +a u b 2 +a 2 ) 

°]-5Ji- a+b=b+a 

n^-st^i <S)e)s] 3Hgofl AA 

°1 

(2) ItKj*] 

(a+b)+c={{a u aA + ib u b 2 )}+(c u c 2 ) 
= {a 1 +b l , a 2 +b 2 ) + (c u c 2 ) 


6 

=fii LfEtmois! sa^E^i 37 b =p-m a smi 

sw. 

• oil (1) \a\ =J¥+¥=Jl3 
(2) |6| =y3 2 +(^4) 2 =5 


= (a 1 +b l +c u a 2 +b 2 +c 2 ) 
a+(b+c) = (a u a 2 )+{(b u b 2 ) + (c u c 2 )} 

= {a u a 2 ) + {b x +c u b 2 +c 2 ) 

= (a l +b 1 +c u a 2 +b 2 +c 2 ) 

°1-H.S (a+b)+c=a + (b+c) 

9l^Ml AA 


7 

=fi| Lj-El-LHOH^j + S^ffljEp) A)^. it# iZi# 

m\ tw. 

M0|| /-3=2t>M 1=5, 4+A; = 6°flAi k=2°]A. 


s§ sH^ 

O igttialE]^ A^ tL°. T= A]^Oj SAl^VO, 

s+| <Sf+§- AA'i 4 514. °1 

nfl ^Aj-^a|n]-^. ol-fi-^ A^H. S Al§ it A 


8 

s S | fflgwiEio| AH£(^| o|Sh ^AhS m 4 oi^l ghDt 

MOM (l)2a~3b+c 

= 2(1, 3) —3( —2, l) + (5, -4) 

= ( 13 , - 1 ) 

(2) 2>(a — 2b ) +2( — 4a + <;) 

= 3a—6b— 8a+2c 
= —5a—6b+2c 

= -5(1, 3) —6( —2, 1) +2(5, -4) 

= ( 17 , - 29 ) 
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011X11 


03 


a= (—1, 2), b=(-3, 4)SI mi, 4s ajEl* LfEmiCH^. 

(Da+3? (2)2(-a+4i) 


#0| (l)a+3?=(-l, 2)+3(—3, 4) = (—1, 2) + (-9, 12) 
= ( —1 + (—9), 2+12) = (-10, 14) 

(2)2( —a+4$) = —2a+sS= —2( — 1, 2)+8(-3, 4) 

= (2, -4)+ (-24, 32) 

= (2+(—24), —4+32) = (—22, 28) 


S (1) ( — 10, 14) (2) (-22, 28) 


rn 8 a=(l, 3), b=(—2, 1), c=(5, -4)iJ mi, ffljEffi 44MI0I4. 

(l)2a-3?+c (2)3(a-2?)+2(-4«+c) 


olixll 


04 


fl=(2, -1), 6= (-3, 4)D mi, c=(-5, 10)H&z+/64 44MICH4. 
#0| c=/fea+/?H|-2 SpS 


(-5, 10)=&(2, —1)+/(—3, 4) 
= (2k, -k) + (-31, 41) 
= (2k-3l, -k+41) 

1 «)E|7f A|S ^-g- 2:^0)! S|5M 

2Ar—3/ = —5, —A+4/ = 10 
+ '3344 l-'S *=2, /=3o|HS c=2a+3? 


S 2a+3$ 


^ 3 A (a,, a 2 ), Bfo, 6 2 )°ll 41*M «)4 ABf- 43-41 

JL, 3 3711- tjJ+h 


0A = (a lt a 2 ), 0B=(* X , 6 2 HHS «SJ4 AB-t 
4341 # 

AB=0B—OA 

= (b u b 2 ) — {a u a 2 ) 

= {bi—a u b 2 —a 2 ) 

«13, m AB4 37]^ 

IABI=;(4 1 -<j 1 ) z +(4 ! -a,) 1 



“W. 


°W* : 8^*> , a 

^ aoii cue aaaiEis) aest a?i 

*B99 ¥ a A(a,, «,). B(4,, well CHSN 

(1) AB=(6i— fii, b 2 —a 2 ) 

(2) | ABI =J(.b-a,r+(b 2 -a 2 y 


|"£tI tSA(4, 3),B(—2, 5)011 CHSKH 

(1) AB=OB-OA= (-2, 5) —(4, 3) = (—2—4, 5-3) = (-6, 2) 

(2) I ABI =y<—6) z +2 2 =/40=2/l0 


PUB 11 cn^gA, Boil cHsM «I4 AB4 37» AA ?5|o|aK 

(l)A(-l, 2), B(2, 1) (2)A(2, -3), B(l, 5) 


1351 9 «=( —3, 2), £=(1, 2)SJ OH, c=(-4, 8)mka+lb°\ L^L||0|aK 




EJ10 


a=(3, 1), b=(l, 2)2) A]+ Wl C«5|0| 7=a+ib°\ 3717) i|^ mi, ^4 *4 4 

5)0iaK 



44 4 3 A(-2, 0), B(2, o)444!y=-| 
(x>0) 44 3 Poll chsw | AP+BPI °j 44 

m ^4# -MSsIdaK 



9 

=S| @@44» A)+ L|# 1 “l|44 ffo^ L)E|y 4 °l 

711 514. 

#0|| C = &tf+/d43 44 

(-4, 8)=&(—3, 2) + /(1, 2) = (-3 k+l, 2k+2l) 
-3k+l = -4, 2k+2l=8 

¥ 44- 4444 #4 k=2, i=2o)b.s, 

c = 2a + 2b 

10 

=SI @@441- A]+ C|# + W|E1°| tf° + L|-E|-LHO| l 

A1» + 4711 514. 

#0|| ~2=2+ib={ 3, l)+*(l, 2) = (^ + 3, 2* + l) 

Id =J (t+3) 2 +(2t + l) 2 =j5t 2 +10t+10 

= JW+W+5 

443 tfllEj c4 3717> ^±7} 4^ 14^ /4 A-& -1 

44. 


11 

^&\ a|@o| s@o| Old @4444 37» 

+ 4711 514. 

#o|| (1) AB=M-OA=(2, 1) — (— 1, 2) = (3, -1) 
4-2-3. AB| =/3 2 +(-l) 2 =/l0 
(2)M=M-OA=(l, 5) — (2, 3) = (—1, 8) 

4S.3 ABI =/(-1) 2 +8 2 =/65 

4 h 4 UP 

axil °|£l A|@o| a@o| oiy @4444 37» +44 
Sai» shiw + °I71| 514. 

#on ^ P4 4-+1 (t, y)al-3 44 
AP+BP=(2^, y), | AP+BPI = J4t 2 +^- 

°imi d>0°l33 4t 2 + ^ >2 Jifx ^ =16 
4-4-Ai I AP + BPI 4 4^^^/16=4014-. 


148 41 





























^□jwiE|o| m*j 

• jp aS9jE|!>| H$)9) S* IE, 0|« 4 SB. 


MWWIE10I LH*jO|Ef ^OlOJlf? 


°jTO#°Mfc totou -sto* *Hr -§- gig* iisfe se #-?-» °j 
»i=Ka TO-g-. *w© w*fe **h -@ 0 ] toto m?} -&g°j n u* *a 

TT-I-J' TOTO, °l-g- ^ Pf-g-pb gl °\ 717|7| g r 7|]7j 0]=- 7|z.|7| -§-°_s. TO 

TOR 

°ti-B'*g »]•? u o v W to 37|7v e °i g f% to«H isig-g 
*«]* °1TO H, *«]7} g-g-sfe toes aggg g Fg 37fe | Fi = | f | cos e 

gg-. o M g Fro n-Sr ifi isicos egg-. 



n* %«• 


2.mm =mcH|A-i gibloll »SSht H* TOMB “e|= 
OA, **«2| OIS g^» L-fEH-Ht TO# OBee sw. zf 
aob°i H7» see m n, c(s asoii bto eg. 

i. wig o b as°e sfss g oh°i h?im oa'ai em o b 
sig Lpimoi sag 



2. S0A7t»l!B IOAI, IOB|,0»o|ggg TOH-1CH Sag 


TO°M "roTOi- ogg if- «!g 3, Jgi gsRg 2 =oa, 
Fob?! gi g o, a, b* to g), 

ZAOB=0 (0<«<)r) 

i- jp «]e] a, T>7\ g-pro to 37ig-E gg-. 



24 ■ tf^-ysi s°is 

1 . &-§- ^]7> ^OHS 

3 ^-§- IX-jS] 

SW. 

2. ^4^51 71444 fijnll. o]sfl 

Al?!^ «]E]7l- 44 i 

#4^ <Wj-51iIL Xl£^. 

3. 4 44 a, bS\ 442 hVsaI a.bS. 4 
44H 0 > 44 ab S-fe axbS, 4444 
&514 444?14. 

4. ^4^44 431 • Jgtgj Ag^ 

^7} Ol^ ZVOj EL7] 4 

^■ir °l-§-«M ^ 4 7 0 Vif>q-. 


AHS I4£ S(H£h 7|s 


• L H^l(rtlI, inner product) 

• a • b 


L H*4 

® 4 gg^Ei°| LH^°| <MH, o» 4 SMI m. 

©Ahggo] o|g3K» SS^Eioi lh^h-S- 

L|Ehj 4 sj7ii m. 

(3) SSWlEio| L H go| S AJW^§ OISHSU, oh #Stt 4 
SMI 5)eK 

@ ggwi Ei o| LH g S 0IS3M 4 Sa^'El7f 0144 4^1 
3.7 H 41 h 4 2J7i| ShcK 

© Sga|E|o| LH44 44 ■ g|H a| 0|°| 44* o|sn 
SMI SM. 


2 /XI/S 


^A o VA^°llAi ^ Aj-Bj-o] 4144: 43§M 3.^ 

%-^ik ^4. 4x14 4el44S4 #A)H1 4x^4 -g 
F# 7>§H 2 ^4 442s 4 s ! s4# °1^144- 
"fl W& 44H1 tf=Fs 4^ il# 4 
44 . 014 44^4 J(#), erg(is3) 44 


B? if#2| 0|5H 

4 h § =a • #aih ^ 7|4 SJ°I Bfl4 #x)|7) 0H44 
gg 0 | 0144 4-1 37 1 A| 0 | 0 || 4 C £! ^7l|7f 514 AH o| 
gg|Ol BjE|oj LHxjo| 014011 £#0| E|E^ She). 


1. | OA | cos 6 

2. |0A| | OB | cos 6 
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71^-i- iZJ-H] -7} Sfe £ 

4 Hr ’HHtq-. ¥, qq a - 6 ¥ a]Ej 7 ]- o|- 

q 3 

°H ^48: ¥ 371# #£*1 ^ 

¥¥ ^oi oj-qq- *4* 7] ^o_^ ^wg. 
nil, ¥¥ ?!:¥¥ 371# ^-Sfc ^Hq- 

ir 0 ! a • 6¥ «]b| «q 3.7]^ «]q 

bs\ qq a qs. ¥¥^ 1M- qq 3 37 ] 



©, 2 =o s¥ 6=oq q°ll¥ qqq¥ 

°1 ZM- ^ ^qnv 

I a I =0 $¥ \b\ =0olHS a-b= 0£S 

q-s. ^qttq. 

©fH’S ¥ ^7} o]=i, zvq 3.71 
(9 = 0ol3cos(9=lolHS 
a • b=a • a 

= !a I|a|cos 9 


© 

©«=0 3^6=011 nHOIfe 

a • 6 =o°£ §*tK 


© 


O °M 

I a 11 b |cos 0 

-8-^HjjE] 1^0)4 ^-Jl, 7]S.S. 

a • b 

fi|- ^-O] U|-E|-cflc]- ^ 

a • b= \ a\ |6|cos 6 

°\A. 

°l-tf-ir ^4# cfg-2}- ^ 


§S«!jEl°| i_H*j 

¥ SS^Ej a, 67f 0|^b 2|2| 37|7|- 5 (o<0<tOSJ nH 
a’b=\a \ \T >\cos 6 


01 


|a| =2, |fe| =3°] ¥ 9ffla|E| a, 0|^ z|S| Si* nH, a -6°| Si 

§ ^ojah 


(DO 


( 2 )- 


(3)7 


©¥ w|E) a, 6 °| H) 5 j ?-6 # 0 | (l)a • 0 = 2 x 3 xcos 0—6 

fe»i|E)7hoH-|aj#^o|ch 


(4) 1* 


if (D6 (2)3 (3)0 (4)-3 


|a| =3, |6|=4°J ¥ S^Ei a, M o|=^ zf 2 | a.7|7f q^ 4 Si* nH, a • 6°| Si* ¥ 
sfolah 


( 1)7 


( 2 )- 


(4) n 


2 2P n^!4 Si¥ oflzftfziS OABOIW |OA| =4, 

I OBI =50|3L aofe 5 / 2 SJ HU, OA *M21 Si* ¥§1014. 



2 

s a! SS^eio| qq* ¥lf ¥ SMI m. 


*o|| ¥ ^ OA, 0B71- o]^ zvq 371* 05]-3 q- 
q ¥¥q 0AB2) ^°1 


1 

=±EI 


# 0 || 

(2) a 

(3) a 

(4) a 


g^Elo| lh^§ ^ 4 oi7l| m. 

(Da *6=3X4xcos y = 3x4x ^ = 6/3 
6 = 3x4 xcos -j = 3 x 4 x ^ = 6/2 
6 = 3x4x C os-|-7r=3x4x(-^=-6/3 
6 = 3 x 4 x cos 7T = 3 x4x ( —l) = —12 


S=y|OA| |M|sin0qHS 
5/2=-^x 4 x 5 x sin 0°lHi sin 0=^3 
OH <9¥ qiq-olHS. 0 = A- 

q-q-q 

OA • OB=4 x 5 x cos-^- 
4 

=4x5xj| 

= 10/2 
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a #2184^1 S 21 



bmO=f (**0) 


#4*8 ABC-f- -£-€^r £°| flofl 

¥51¥ "D, ^s]o\\ o]«H 3 Cfil 

C (b cos A, b sin A) 


°lHS 


<z 2 =BC 2 



= (c—b cos A) z + (0—6 sin A) 2 
=c 2 —2bc cos A+b 2 cos 2 A+6 2 sin 2 A 


=c 2 —2bc cos A+6 2 (cos 2 A+sin 2 A) 
afi^l cos 2 A+sin 2 A=l°l£LS. 
a 2 =b 2 +c 2 —2bc cos A 
4^44. 44^ WAS. 

b 2 =c 2 +a 2 —2ca cos B 
c 2 =a 2 +b 2 —2ab cos C 
7)-514. 

¥. nW ^ #4*8 ABC4W cM-3]- 4-8: 
W°l W«4. 

a 2 =b 2 +c 2 —2bc cos A 
b 2 =c 2 +a 2 —2ca cos B 
c 2 =c?+b 2 —2ab cos C 

| M7| £#= ZL§°) tfZflg ABC0)1 Ai «°) 3® Zfi§p2 

a z =6 z +4 z -2 x 6 x 4 x cos y^=76 
<z>00|HS «=/76=2/l9 




o)itii 44*8 OAB°fl-H 

AB 2 =0A 2 +0B 2 -20Ax OB cos 6 

7M8U44. °j7|A] 

AB 2 =|AB| 2 =(6 1 -a 1 ) 2 +(6 2 -a 2 ) 2 

OA 2 = |a| 2 =«i 2 +« 2 z 

M 2 =iri 2 =6 1 2 +6 2 z 


(6i—fli) 2 + (6 2 —a 2 ) 2= (ai Z +a 2 2 ) + (6 t 2 +6 2 2 ) —20A x OB cos 8 


°w. 


OA x OB cos d=a l b l +a 2 b 2 


OAxOB cos 6= \ a\ |6|cos 8=a •b 


o|ojiL 


a • b=a 1 b 1 +a 2 b 2 


7} W44. 

444- ^ 444 41-4 44. 



= (1, 2),b=(-2, 3)iJ 

=(i, o),£=(o, i)ttn 


i ♦ 6=1 x (-2) +2X3= 
•£=lx0+0xl=0 


°W 44*84 44-g- o]-g-5|.o] ig£Hi)E-|2] ifl4§- <4 e]-l}|o] £.4 


.2.-1=^ Z*44 40) <^IH]E]7]- 44 c ig^BjjE] 
«=(«i, a 2 ),^=(6i, 6 2 )7(- 44 37)1- #4 

4S, a=OA, 6=OBs|-al 44. 



■3Z1 3 4£ ¥ S@a|E|o| m*@ ^SK>]4. 

(1)<2=(3, -2), 6= (—2, -4) (2)a—( —1, l),6=(4, 5) 


C3IB 4 ^ a=(2, -i) t ^=(Ar, 6)0)1 cHS(Ol a*^=00| S|E.^ sfe 6°| 

444. 


A^O] ZV^ A>-g-^X] o> 

JL 444 4 514. 


=ai 4^°^ 44M14E! SE^eIS] LH^IS ¥If 4 SMI 
44. 

M0|| (1) a • 6=3X (—2) +( — 2) X (— 4)=2 
(2)a *6=(-l) X4+1X5=1 


=fi| ^4°^ 4444£] gS«l44 44* 41 h 4 SMI 
44. 

#0|| a • 6 = 2x6+(—1 )x6 = 26 —6 
2&-6 = 0 o lH3. 6 = 3 


*l/E/*i/£ 


o|gth LH»°| °|0| 


AAOB0)|A) OA=a, OB=6, AB=c 
am w aH, 2A|-OISSIO)| °|SI-01 
\Z\ 2 =\a\ 2 +\b\ 2 -2\a\\b\ cosd 

0|°^ 

I fl I z + 161 | c | 2 ) = I a I 161 cos 6 



o|4. o|nH 

a • 6>0 <=> | 
a • 6=0 <=> | 
a - b< 0 


=a • b 

a| 2 +|6| 2 >kl 2 < 
a| 2 +|6| 2 =|c| 2 < 
a| 2 + |6| 2 < |c| 2 < 


ZAOB<90° 

ZAOB=90° 

ZAOB>90° 


wi 


B-)7|- 0|=fe Z|o| H7|# 90°2i U|J24 h 


*jE7|- S4. 
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O a • ( kb) = (a u a 2 ) • {kb u kb 2 ) 
^=a 1 (kb 1 )+a 2 (kb 2 ) 
=k(a l b 1 +a 2 b 2 ) 

=k(a • b) 


XI/E/X|/£ 


U0| 


4^1 OAB0]|Ai B 

a=OA, 6=OBa| sm 
^ BJE.1 fl, o|=fe 

O 

Z|o| H7IM 0 am ft 
nH, 9 BO]|Ai a OA(£Efe S OA°| °34 h 4!) ?| 
0)1 lH^ 4Xjo| Ha& 

BH = OB sin 6= | & I sin 0O|HM -y^tS OAB 




tfl4 < ^-o}-^|- 

M] 44^4 a=(a u a 2 ), b=(b u b 2 ), c=(c x , c 2 H ifl*H 
a 9 b — d\b\~\~ a 2 b 2 
b\d\ “I - b 2 a 2 
=b • a 

7MjW*. 

a 

d+b=(d 1 +b 1 , a 2 +b 2 ), b+c=(b 1 +c 1 , b 2 +c 2 ) 
o]HS 4§-°l ^ 4 44. 

a 9 (b+c)=a 1 (b l +c 1 )+d 2 (b 2 +c 2 ) 

= ( aA+< 2 iC,) + ( a 2 b 2 +a 2 c 2 ) 

= (djh+ajb 2 ) + (a 1 ff 1 +a s c 3 ) 

=a • b+a 9 c 

(a+b) • c = (a 1 +b 1 )c 1 +(a 2 +b 2 )c 2 

= (a l c 1 +b 1 c 1 ) + ( a 2 c 2 +b 2 c 2 ) 

= (a x c x +a 2 c 2 ) + (b l c l +b 2 c 2 ) 

=a 9 c+b 9 c 

44 444 *fl*M 

(ka) 9 b=(ka x , ka 2 ) 9 (b u b 2 ) 

= (ka 1 )b 1 +(ka 2 )b 2 
=k(dibi+a 2 b 2 )=k(a 9 b) 

7} ol4 &■& 

(ka) 9 b=a • (kb)=k(a 9 b) 

444- 4444 4§-4 44. 


5j“l“!{E|°| LH5|2J 

M\ SS«|E| a, b, c2\ £0|| m\0\ 

(megsD 

(2) a • (S+c)=a 9 b+a -c 
(a+b) 9 c=a 9 c+b • c 

(3) (ka) 9 '$=a 9 (kS)=k(a 9 $) (St*S4) 



2| ao| Sfe 

S=yXOAxBH=YX |< 2 1 x b sin 6 

oibk °jas xiiasfa 

S 2 =±\a\*\b\* sin 2 9 
=^\a\ 2 \b\ 2 (1—cos 2 d) 
=~(\a\ 2 \b\ 2 ^\a\ 2 \b\ 2 cos 2 6) 

=\{\a\ 2 \b\ 2 -{a-b) 2 } 

0|°^ 

S=\ha\ 2 \b\ 2 -{a-b) 2 

0|bK 0|[CH a=(a lt a 2 ), b=(b h b 2 )B\n 
|a| 2 |i| 2 ^(a • b) 2 = (aY+aY)(b 1 2 +b 2 “)~(a 1 b 1 +a 2 b 2 ) 
= (a 1 b 2 —a 2 b 1 ) 2 

0|°^ 

S=\\a 1 b 2 —aJ)i\ 

0|cf. 


2 


W/7I/XJ/S 


«|E|2| L||W 7|S2| HH2 


ZLE|A°KGrassmann, H. G ; 1809-1877)^ + “jE) p'o\ 
LH» Alia) S w -°5 1888LJ H)|0|A 

(Peano, G. ; 1858-1932)^ + 3|E| u 9\ v°\ L||*B L|-E|-L|| 
■fe u\vm AigS|7|E Si«E|. 1902^ 7|MA(Gibbs, J. 

W. ; 1839~1903)tr U£( Wilson) Oil °|5iO) #££! “wjEisH 
^”0|afe *H0)|A1 *|§°s sgfdot product)afe if 

7711 U • VSL. S^3|-^E|-. 
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HUM 


94S 


011*11 


02 


a, 6011 L)\f>\0\ D|# SA|0| £tlt» §SS|01H|-. 

\a+b\ 2 = \a\ 2 +2a *6+ |6| 2 


0 |«|*=a-a 


SS |a+6| 2 =(a+6) • (a+6)=a • (a+6)+6 • (a+6 ) 
=a *a+a *6+6 • a+b *6 
= |a| 2 +2a *6+ |6| 2 


RH 5 ¥ a, 6011 LHsloi qg #A|o| gUSS- SSttd^. 

( 1 ) \a-b\ 2 =\a\ 2 -2a-b+\b\ 2 (2) (a+b) • (a-b)= \a\ 2 - |6| 2 

011X11 Q3 ^ l=1 ’ l ^ l=20|J1 ^* 7 ^ 0|¥ ^ z,h2j37|7 ^T = 

nil, 3a-26°| 3.7|# ^siojah 

# 0 | |3a—26| 2 =9|a| 2 —12a •6+4|?| z =9|a| 2 —12|a| |6|cos -^-+4|6| 2 
=9 x 1 2 -12 x 1 x 2 x+4 x 2 2 =13 

444 3a-26 4 3.7]^ 13a-261 =/l3°14. g /l3 


PH G ¥ 9E«|E| a, 6011 cHSloi |a| =3, |6| =/2, a *6=211 aH t a-26°| 37|# ^sK>14. 


¥ mmwiEin^ o|eu t|0| hi|^ qnjJTfl 


0 <g<sm o>y jf £=(«,, *,), ?=(*,, * 2 )7> <> 1 ^ ^ 3?i* 

d (O<0<7 t)^5L*}*\ 44^ o)*}cq 2’b=\a\ l^lcos^olHS. 


n _ a * b _ a x b x +a 2 b 2 

I a 1161 J a 2 +a 2 / bf+b 2 


°14. 


MS sH^ 

O <9*1471- = ig^iaiElsl * 

444 tf]El2l 37l# ## + Si 

1HS # 447> 44 271# # 

4 4 514. 

°l tr fl ¥ ^^7> c]## z|-2l 3.7] (9# # 
^^Sl Al^# -^AlAl# nfl, if HQ#o] 
<>1^44 27lol#_ 

«1# EH 3 A## A 

2^oflA-l if 3lA d /V 

AB, BC71- ol =3 / \ 

d /60° \ 

44 37l# 60° 

i# 120° °1 7l 1# 

# a]El AB. BC7> °1## zvoi 37l^ 
if ^3) A^# ^xlAlTjo^ SfHS «] 
El AB31 434 % B7> Eli# ^ol# 

4 24 120° 4# 4 4 514. 


*l/£/4/M 


« + 6|<|a| + |6|°| gg 


5 

=fi| ™E10| 2-yw^s. 0|##Ol #Aj0| Ajfjsha gg@h 

4 4?ll 5)4 

go|| (l) |a—6| 2 =(a— b) • (a—6) 

—a • (a—6)— b • (a—6) 

=a•a—a•6—6•a+6•6 

= |a| 2 —2a -6+I6I 2 

(2) (a+6) • (a—6)=a • (a—6)+6 • (a—6) 

=a•a—a•6+6•a—6•6 

= |a| 2 — |6| 2 

6 

=fi| 444 LH^j# 0|g#01 8)44 371# +# + 217|| 

5)4 

M0|| |a-26j 2 = |a| 2 -4a *6 + 4|6| 2 
=9—4x2+4x2=9 
44 A 1 I a-261 =3 


# 8jE| a, 6011 444 -1 <cos0<1O|3S 

a • 6= |aI |6|cos 6< \a \ \ b\ 

014 OlaH 

|a+6| 2 =(a+6) • (a+6) 

= |a| 2 +2a *6+ |6| 2 
= |a| 2 +2|a| |6|cos6+|6| 2 
< |a| 2 +2|a| |6| + |6| 2 
= ( |a| + |6| ) 2 

0|3 |a+6| >0, |a| + |6|>00|3S 

I <z+61 < I a | + |6| 

0|4 (4 4 ^E171 mm ^ ^45)4) 
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7 

is I l^lhch^j i gaajE|7|- o|s 

1 37 » +1 + SMI SM. 


»0|| 1 fl> *71- o]s^ Z>o] 3.711- 
<9(0<<9<tt)h1-3 

(D cos 0 = ( ~% = 0°lH3 

7 2 +2 V 3 + (—3) 



(2) cos 6* 


Ox (-l) + lx/3 

yo 2 +iV(-i) 2 +(/3) 2 


ol3S 0=f 


/3 

2 


8 

isi o|Sa|-cH i wi Ei 4 

0111 Z12| 37 » 11 1 SMI m. 

*011 1 a]El a, b7\ °1^-1 3.711 

6» (0 < 6» < 7T) el-311’S 
\a—b\ 2 ={a—b) • ( a—b) 

= \a\ 2 -2a-*+|*| 2 
= \a\ 2 -2\a\ |*|cos*+|*| 2 
1 = 1 —2 xlxl xcos <9 + lol33. cos<9=y 

4^*1 0=-j 




0^71 a-| a±b^a -S-4. 

(i) fl+*ol^ aQb7} cm +>o] 37]7]-^-ol3 ) 
cosy =()ol33 

a • * = | a | |*| cos y= 0 

44 A 1 «7_L*o1i 3 a .* = 0°14. 

(ii) ^«1 e 17> ol-ijj 1 tflEl a, Ml cH^H 

a • *= \a\ |*|cos * = 0°lSi cos * = 0°l33 

O<0<ff<*M <9=y 



44*1 a • * = 0ol^ a+*oH. 


Or ^4^44 lx] 3^\ 

<2 + 0, * + ()0|l cfls-H 
a=(a u a 2 ), b=(b u b 2 )°i nfl 
< 2 +*++ a • * = 0 

<++> (flj, a 2 ) • (*!, * z ) =0 
++> a 1 b 1 +a 2 b 2 =0 


(i), (ii)°M cl _L* ++> a •* = 0 

©¥ 44^44 34 

< 2 + 0 , *+041 ^44 
<2= (fflj, a 2 ), *=(*!, * 2)11 nfl 
< 2 +* +=> a • *= ± |< 2 1 |*| 

<+=> a • *= ±y a 2 +a 2 y b 2 +b 2 
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g“1“!]E|°J LH5J2J- ■ §|H 

ga|E|7|- Opd SS“]e| a, M i^HsKH 

(1) 4*1 all <=3 a • J=0 

(2) SIS S2: a//K <=> a • 6= ± \a\ \S\ 


®a= 

disioi 


011X11 


04 


b,+aib 2 =0 


4 S^ajEj a=(~ 1, 2),b=(x, 4)011 CH^fOJ 5!^A|7|b#£ *2| 2i?5m 

(l)a_L& (2 )a//b 

#°l (l)a_L6°l.Ei=.a-6=0°IH —£+8=0, x=8 

(2)a^^°|£Sfl 1 = + |a| IftHl'H — x+8=±/5/x 2 +16 
^-i-x 2 +4x+4=0, (x+ 2) 2 =0 
nJ«W x=—2 


S (1)8 (2)-2 


»ri g ^g^Bi|E|a=(3, 2 ),?=(i, 6)011 cHSld E|S»E!^*.|?lfe41^121 as^Slolat. 
(1 )a±b ( 2)a//b 






IsHlsHMXh 


Cj^-4 ZI0| °JOl|Ai tdROll A1 HtjA|- °]§0| °IC|-. 0| °JS°| °|HH 


©HI Sib s O0||Ai D|a|o| g P77)A| g|E| OP°| (0, 3/3)0|am if [EH, UR 

o^^El 0°F# 7|#Oj*] AaajOll dl^Ol^J °JS°| ZliJAf°j BjEj 0^°! 

(3, 3/3)o|cK o|[tH Aa^lol 7|#oi*j ajE 0# ^sjojaK (B, S!b zlUa|- °i§°| ®| 
EiOll ^Sj0|cf.) 



9 

=ai gs^E-joi i_o^4 4,xi. g|H ^ju 4 

711 44 

moil (l)fllHHSfl •^=0^lAi 
3z + 12 = 0 
44 A i x =-4 
(2) a//b°]SS. a ■ b=± \a\\b \ 
3x+12=±fl3jx 2 +36 
°o^4- 414«M x /444 

x 2 -18x+81 = 0, (x-9) 2 =0 
44 A 1 x = 9 


4714 a//b3=>a-b=±\a\ 

+4. 



(ii) a 'b=\a \ \ b\ cos 9=\a\ b | °1 4 

COS (9 = lolHS. 0<<9 <tt°1H 0 = 0 

a, b^ 4+r 41M-5-S ¥ 444 Ajs ^444. 
a • b = | a | | b \ cos 9= — I a \ b \ °] 4 
cos 9= — l°l£.S 0<(9<7roll A i 0=7t 
a, 44 44°1-H-S. + HflEji- A-) jg. 4^44 
(i), (ii)°1lA-j a//b <==> a • b= ± \a\\b\ 


es 4xii 


^R\ H|E| OP4 4&1 0 7 P T °| A[SS 44 44 + 

44 0|4fe 44 H7» +ih 4 5i7l| 44 


moil ajEl 0P4 O'P'4 X\^ £ 

Til 4+1 344 

°H OP'D] uj-rt-4- o]^ 44 3- 
(9oln S tfllEj 7 |. o]s^ Zj- 

4 3.71^^-0014. 4 ^ 

(j^_o\_ OP ‘ 0 / P ; 27 

COS V 2 I |0P||0 7 P r | 3/3x6 



& 
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^-i a 0 ^ A A 

±E!£! aie 4a 

© £&SS0)|A1 >d|E|5 0|SSH)| AjAjo| UYK Aj 

* 4sr 4 smi m. 

© slaggoiw 4 Aj-yoi o|#fe 44 H7» 
4# 4 SMI 54h 

® Stegsoiw wiBi* o\Bm a°| *3%M£ 

41 h 4 SMI SM. 


n4 ■ Ste^fil ^°| S 

1.31-aiS^^Ai 2]44 o]^t\ 

4 44 444 444°! 444 4^44 
a44# 441441 44. 

2. aM4i4 444 4444-t oi-g-§}. 

4 4* 444 4444 XJAIO] -g.^- 4 , 

a44# 441441 44. 

3. 44444 #44 514 • 4-# 44414 

44-44 4 $14. 

4. 44444 QO] ^4^4 

£ 444 444 # ^ 4 o A ^ 
444 444 441441 44. 

5.4 444 O]^ Zjvg- JjL 2 ]AJ^ 

44 4#4 44# 44444. 


*j*Uh $j2| UJXjAj 

• 5|H@S0||A1 WjE@ 0|ggfO| *!>d4 «2| ^§a|S 4S 4 S14. 

^ fi mmO||A1 WIEIf o\%o\o\ *IA1©| b^Ai|. OjEg-qi 70 ftIf? 


^4 %■§■ zii!2[ io| smgg 44W 4^|°j 4 *|-y 

y=Y x+ 2. f/=—2ar—30|| cHoW 4 31-Ajo) ms# 

a, 4 3j-yoi etLfe s# ztzt b, cam «w. 

y=-|-x+2 ?|2| y|E| AB, 3 jAj y=-2x-3 £1 
2J B|E| AC2f “i]B| m=(2, 1)011 EH3K>I #^0]| S 
^KH S*h 

1. “JE.1 AB4 H!|E| uQ\ (HE! £MIE!a| ys|oj MAh 

2. «N AC4 «!&1 «s>h o|E! 44 I£!a| ^§KH MAh 


A(x lt <^tf]^7l- o}\) hJ]e) w=U, &M OT 

th *11 l^-a) MAh. 

O -2-4=^ ^°1 *1# l ^4-P(x, y)2h JL 

AP=/m 

1 - 714 ^4 f 7> 

4 3 a, P^ ^*1^1- zhzha 5 Jehm 

AP=OP—OA =/>—a 
Q]EJLp—a : =tu 6 §*\ 

p=a+tu .® 

°W. 

(Dl *4^4 >^]4 p. i- ^x1«3]e)m §hfe. ^ P4 ^;s| ^f-o) iggvofl 

4^ ^ A-g- Aiq-JL, tfijEl m«H1 ^ W 4]A1 1 ^ofl <flch. 

(D-& 2)^i /# M-Eh'tll^. 

°]ttfl «flE| Ml- 3)1 [9] « 0 V^=«jE)ehJI «hth. 


O ?, M| CH8IOI 
a//A <=> a=rt 

(El, 00| OKd -^4) 


O ©* ^ /2| «|E|afgAJ 
o|au> fich 






O ^ A# Aiq-ji ^^^71- °h\i *§ W aiA( 

<y2!2! ^ p<^l cngfo! 


AHS S0|2| 7|S 

• chlfiE-l (direction vector) 

• S -idB|E| (normal vector) 

H4 0|sH 

tt# 4fi • a)asso||Ai ^ »| x|Lfe 2jAjo| ygAi 
* 7|#7|2| 7hyo| Ofy as«|E|2| 7H^* 44 

4 yes ^7H47| 44 5014. 


AP//m, ^AP=(«o)hs 

OP—OA=/wi^i ()P=0A+4/ 

°d ^4 17\ ITflthl. 

ii^4 < y s ! s: l ^4°1 m, t$\ i±i3Mi 1 
4 444 £4 44\S4. 

a 444 u o v ^4 

x=x 1 +at, y=y x +bt 

44 A 1 44 44 444# 4^4 4 444 

4. 


1. AB4 u$\ ^ 0 ) 4 . 

2. AC^zA^^H 1 }. 
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0 ®m 44 

440 |a|- 5m, tm DH7H@4af 
15W. 

442| gJtN!|EB 0@3h 

01 ?© gg*e 44 

2 | DH7HS^ fi^o|cf. 


O “W 3-9 I s ! W ®-g-a-&as M-iWW .haV. 

a|^ii“)'S-s^>a|E) 7 ]-J=(fl, 4)0^ J=(a It j h),P=(x, y)»]£S®-g- 
(x, y) = (x u y,)+<(«, b)=(x 1 +at, ih+bt) 

o]r}. =. i«|E)7> *|S. s)*W 

r x=Xi+at 

... . ® 

Vy=th+bt 

4 M. 

°} 7 M ab=t=0°i nfl, ©“M Mr iTflsVa 4-fr 39/3 *8-99~& 394. 

x—Xj _ y—y 1 
a b 

M ab =OH nfl, (2)4W 341 /3 cfi- 2 ]- 44 . 

fl= 0 , 6 ^ 0 ^ nfl 44 / 6 ] 4444 . 

£=.£! 

°]jL, °1 3 A(x lt ?/,)-§- 33^33- ^ 

S.a=f=0, b=0°i nfl 44 /°| 4444 . 

y=y 1 

olJi, <4 44.4 A(x lt */,)-§- 4^3- *#4- 4^14- 44^4-. 

© asaa'ia ¥■ a Ate, yj, Bfe, y 2 )* X) 

M-fe a)9 /3 W^Efe 

AB=(x z -x u y,-y 1 ) Mxi.m) 

°l 99-& a Ate, y,)4- JMas 99 /9 



X—X 1 _ y—y x 


(^:, x y ±x 2 , y^y 2 ) 


x 2 —Xx y 2 —yi 

44-4- 4444 43. 

4 sSSoi|Ai 444 “f §4 [1] 

(1)4 A{x u yj§ XlMin, «]E1 U=(a, 6)0|| gf© 444 yg&|g 
(Et, ab^O) 


x-h _ y-y, 
a b 


( 2 ) n 


3 A(x 1 , yj, B(x 2 , y 2 )S x|4b m*9\ »S4& 


x-Xi _ y—y t 
x 2 -Xt y 2 -y, 


(4, Xj^x 2 , y,^y 2 ) 


£ 4 (x lf yj# 44*1 7l#7l7> A?] 3] 
44 ^ 44014 . 

©¥ 4 A(x u yi), B(x 2 , y 2 )# 44fe A 1 
44 4-44^ 444 
44 /4 4 A# 443. 44^! 4 7 } AB 
4 44°1 hs 44 / 44 444 44: 
P(x, y)aKn 44 44-°l 4444. 
AP=/AB (4, 44) 

OA =a, OB =b, 0P=^4-3- 44 
p=a+t(b—a) 

444 444 4444 44-44 

(x, y) = (x!, y 1 )+i f (x 2 -x 1 , y 2 -y x ) 

= ((1—0x!+^x 2 , {l-t)y 1 +ty 2 ) 
°lB.5. x=(l—t)x 1 +tx 2 , 
y=(l-t)y 1 +ty 2 

4 7 1 A 1 x,i=x 2 , y,Ay 2 °A 4 (4 ^444 


X X\ 
X 2 X\ 


y-y 1 
y 2 —yi 


(4, Xi=hx 2 , y^y 2 ) 


4 44 4 44-. 

a x x +x 2 , y 1 =y 2 ° 14 444 444 4 
444 


y=Vi 


^■ 0 = on 


X|/£/X[/£ 


tfSMNHAIfil 5JAjo| 


0 4^4444 4 44 444 444 444 4^4 

444 4444 444 ^4. 

4 A(xi, yJ4 44-^ 44 
«=(a, 6)41 4^4: 44 l 4 
4 444 44 P(x, y)4^ 

44 4-44 4444. 

AP =tu (4, 44) 

0A=4, op=^4-s. 44 

p=a+tu 

444 444 444-4 4444 

(x, y) = (xi+at, y 2 +bt) 

4-H.S x=x l +at. y=y l +bt 

444 ab=h 04 4 tw ^444 

x-x : _ y-y, ^ 

a b . 

44 ®4 4444 y-yi=-^(x—x,)°} 4 ^, 44 



4 g A(x x , y h 2 i)S X\\-\JL u=(a, b , c)0)| ^|g4 

44 is .J BjEi^Ai p=a+tu(t £ 44)» 4SS 0|gS^ 
L )B) L H4 (x, y, 2 ) = (x!, y x , zj+^a, b , c) 

^ HJE17I- Ai^ i>!0]| °|44 

r x=Xi+^a 
y=y,+tb 0||A| 
l Z = Zi + fc 

(i) a&c=£OlJ nH, t% 

xia-ioi bhxHAio. -^i — y—yi — 

“i i—l —loo - li_ 7 

a b c 

(ii) fl&C = Oij CCH 

a= 0 O|n ccn°| 444 4444 


a= 0, *=00|n nm &0| IflfffljEl #°| ^ 4^ 

0| 00IS 44-1 4444- x=Xi, y=y^ OEPJJO. 
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1 

=ai 4 44 a®“i|E|7|- ^44 444 44 
4S 4 smi m. 

• Oil (1)^2 = o]HS 

— 5 3 

x — 2 _ y +1 
-5 3 

(2) x= — l 

(3) AB4 

(-4-2, 1—1) = (—6, OH-H.S 

y =i 


2 

is I 4 4S xmn ^44 44011 314 4 
4-1 444S 1ft 4 S44I m. 

* 0 || (P144 444 
« = ( 1 , ^3)44. 

4-44 441 444: 4 A( 6 , — 2 )# 4 
4-JI, «>^E]7l- M=( 1 , -3)4 44°1 



s^i (dshsbow g a( 4 , 1)* * 1142 , biei «=< 2 , — 3)011 gga gg°i gggg 

x 4 _ y—1 
2 -3 

(2) 2*H§30lW S A(l, -2)* A|L|01, BjEi u— (4, 0)0|| 444 »g44£ 

y=-2 

(3) 2|fiS30||A| ^ § A( —1, -4), B(2, 1)# A|Lfe 444 4441 

x-(-l) y-(-4) nla _^ x+i y+4 

2—( —1) “ 1—(—4) 51 3 ” 5 


tiTl 1 iffigsoiw CB si-ids) “f^Ai* ^SK». 

(1) SA(2, -1)* A)l+JI, >S^=tt|El7V«=(-5, 3)»j3l-a 

(2) g A(—1, 2)*A]q-j7, hv<S=«)i47)k=( 0, 2)?l3)-0 

(3) ^gA(2, 1), B(-4, l)*Ali+-fc3|A d 


dim Q| slfiSBow w A(3, -7)#x|Lta, sfe! A^=-2±5-£| SSffi as4) 

* ^s|o(a|. 

■o| ^ag-a 3 'i H tm-fci<=( 6 , -3H14. 

a}<j£*) A(3, -7)-i-A)i4uI, ^«]El7|-«=(6, -3)4 444-H^. 
x~3 _ y+7 
6 -3 

a x ~ 3 - y + 7 
“6-3 


rxi 2 iffiSSoM M A(6, - 2 )» Aim; DB *|£tef g«ffl s|{d°l ag*» ^swaj. 

(1) x+ 2 =-^- 

(2) x=l+2f, y=-t ®, 


£S 

x-6 _ y-(- 2) 


1 


414 


x —6 = 


- j/ + 2 


-3 


( 2)^44 444 4 V 441 


X —1 


-yojHS 444 




444 “JS4(Hesse4 S^S) 


44 O0j|Ai 44 /oil LHS 44 OH 


4 H0» PB[ 5|.j 


^^.01 0^01 tlh 


D4 Ol^fe Z|S 8 b(jl 8)3 44 / 
44 444 4 P(x, y)o|| mo\ 
OH= (p cos 0, p sin 8) 



41w=(2, -l)ol4. 

4-44 44^ 4 A( 6 , -2)1- 44-JI, 44 

tf)El7l-M=(2, -1)4 444-H.5. 

4^= y ~l7 2> °w 

x —6 _ y+2 

2 -1 


OH • HP=00||Ai 
OH • (OP—OH) =0 

(p cos 0, p sin 8) • (x—p cos 0, y—p sin 0) =0 
p cos 6(x—p cos 9) +p sin 9(y—p sin 6) =0 
x cos 8 —p cos 2 8+y sin 8 —p sin 2 8=0 
xcos 8+y sin 0=/>(cos 2 0+sin 2 0) 

44A) x cos 8+y sin 8=p 

0I5S 44 /4 Hesse4 fil§ 0 |E|-ii 44. 
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0 SOJ^F.Ig 0|#5M 

yj sjtjoj *]£!°| y 

F!>4i L(F|L|I 5101 

9. 


aj-aig'S 3151 A(jr,, yO-g-o'li-hA, ^aiEpl-opd «|e] n=(n l , b 2 )9]f 
a]?! 9 - 9 /“) S3. 

9-91 3)2] ■ 95 ) 5 ) 9-g-P(.r, y)ah p^z 

-2*1-?! AP±k°1as. 

AP• n =0 
°19\ 

3f9 A, P5) flal«!Ei*zv z , v <2,M2«|-°! AP=0P-0A=?-a°]HS. 

( p—a ) -m —0 .© 

°19\ 

9 AS®-g-S']Qlx-| S!ii^ Jf 31xl«j9s«hfe^p^| A-i-99-2 «]e) 
m“I1 -3=9“! 9-9 l 3H a^-. 

99-9 ®-& ^l-S Mt i+El-idirq-. 

o|e(| 1S]E) n% 3]*} is\ >gaiia|E)sJ-2 @3. 

“191 3-9 IQ >£3-9 ®# ^“as i+3-HM S3. 

9-9 IQ 'Q'Q&IQQ n=(n lt ^)° 12 , a—(x lt y 1 ),p=(x, y)°] n S 
p-a=(x—x u y-y,) 

°i 2 , °]^-g-®9i 9iasi- , a 

(x—Xi, y-y z ) •(»,, «,) = 0 

o]AS. f-H a-| a] 9 “|91 “19-“| L-fAjj- ?Y-p- a] a-} /o| Bj- 99 .fi- “Al-.)-. 

thix—Xi) +Hz(y-y i)=0 

“13-8- 999?! 

sKSaow aa°| ag -9 [2] 

a Ate. y,)S 992, BIEI n=(n u w z )0l| A£)“! SJ4(PJ oigiia 
Mi(x— Xi) +« z (y—1/1) —0 

S7i ibbhom a a(i, 2)m 992, “«ei w—(2, -3)011 Aaei 999 arsae 

2(x-l)-3(y-2)=00|SS 2o;-3y+4=0 


%\n\ /xh/s 



nri 3 mgacHiAi -a ao, d* 992 , bsme|7 ( 9&3 as a -99 aaaa 3 * 1019 . 

( 1 )b=( 1 , 2 ) ( 2 )n=( 0 , - 1 ) 


=ai 4 £4 @4«!E14 b44 444 444# 4 

44 iW. 

M 0 || ( 1 ) 1 X (x—3) + 2 (z/—l) = 0 ° 1 —#- 
x+2y— 5=0 

(2) Ox (x-3)-lx (z/-l)=0ol£.S 

y =1 


#44 §ao^ x(|EHE| OE g 7 |4 |Q[E sa 
&0| 44°S4 2§1 ^§44 §sH4 3A# ^ 
b4b 44o|4. 

#4b 4*1 4EH0)|A1 l;;|4 444 #4o| 3 °J# 
mi i=4b 44b a a®4 a|| 7 1 7 (■ 4=4b 4# 
4 4 44. 0|§ #°J 2E£ 4£4|A|^ 4*1 xfEH 
4 smoM 37714 444 4tf4 All? 14 
0|ctH 4*1 44011*1 3 
4b 44# 444 

(true wind)0|43 
44 0|§A| 377|4 4 
4# #M7| b(4 

(apparent wind) 0 | 

am 44 . #M 7 | 4 

4b £M°| 4£01l 4 sHA 1 4^4b 41#4 4u( 
44 44 S 4 S 4444. 

41#4 ai| 7|4 l h 4b seo| ^ E0 || h|44ji zl 
OE 4 XJ|H HhffS. yen 44014. 
oil 0IS44 §M7| 

444 ai|7|4 44# 

4^414 3 a 

4 #o| 444 44 

°£ Zl A||7101| 42-Mb 3714 S(#a# 3£|3, 
3 44 h fi4 § 40 l|Ai aeo| X\m Uh|h4 yq a 
f°s si 4£0II 4314b 3714 44 h fi(41#)# aej4. 

343 4u(44 A|40||A1 SSS4 #4# 4!4b 4#s# 

344 #b7| h(44 a|| 7 14 4S# b 44. 

014 §S 7 | h 1-401 ft ^4 4 # 7114444 ®!44 lH 4# o| 
SsHof 44. 


SM7| hi 



^44 
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4 


=si §! 4 # x|Lm ^ch*i 4 x 14 44°j 4 
44 144S 11 4 44 44. 

#0|| (1) H! 441 44 2 2^ = f 011 

I4433 444 4-^414 «=(-2, 3) 
41 1444. 

1, «14 «! 444 44^444-. 

4-44 4 A(3, -4)1- 443, 441 1 
41 (- 2 , 3)1 444 4441 
-2(x-3)+3()/+4)=06|ES 

2x — 3i/ —18 = 0 

(2) 1 4 (0, 1), (1, 0)1 44-1441 


x—0 _ y—1 
1-0 0-1 


_ y —1 

1 


111 441 44 x=^Ml 141 

ns 444 1144 «=( 1, —1)41 1 
444. 

1, 44 m1 444 444444-. 

4-4-4 4 A(3, -4)1 443, 441 1 
44 (1, -1)4 444 1441 

(x-3)-(y+4) =04-5-5. 

x—y— 7=0 



ifl If 14 0|sH 

if! Ifi • 1 4S444 o|ife 44 37» 114 M 
no« §§n 14401 oi4i 44 3.7 m m is* 
!4§H M4 44! 4014. 

1 .mT=(-1 , 2), u’ 2 = (2, 1) 

45 447]- ojs.^ 44 3.7II < 9 ( 0 <f 9 < 7 r)a |-3 

44 

-lx 2 + 2 X 1 


cos 6 = 


y (—1 ) 2 + 2 2 y 2 2 +i 2 


=0 


4HS 0 = y 

2 . 1 44 h , l 2 y \ 41114 3411 444 11 
l 1 4141114 344- 44. 


14-4 1 41444 41! 44 341 m 1 
44 44. 

44 1 444 °lf! 41 444 44 41 44 
11 444 41! 444-3 41. 



5 444 1144* o|g 44 

1 4401 0 |=fe 4 

4 371 

» 111 44 m. 


# 0 || 

14 41 44 11444- 44 

«! = (/ 3, 1 ), « 2 = (l, /3) 


435 

144/i, l 2 y \ 41144 

34# 04-3 41 


|/3xl + lx/3| 

/3 


y(/s) 2 +i 2 yi 2 +(/3) 2 

2 

14-4 

Qi 

II 

Cl|^ 
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03 


oil *11 11 51 2|fiS£0||A| C||| if- AjAjO | o Z|2J 37 m 440I4. 

,. x—4 _ y—l 

-l 

*01 4 44) /i, /*4 WWzm£=(3, 1 ), Mj=(2 , -1 )o]HS 
b443.7)1-flaj-isi-'g 

I3X2+1X ( — 1)1 _ 5 _ /I 

JTo/5 2 


cos 0= 


/3 2 +lV2 2 +( —l ) 2 




e A-mms^si 

li'. y=mx+n, 

(m*0, m'*0) 
OflcHSId 

(1 )l l //l I <=^ m= 


wei» 5 Maaaw ns = *!4M 0 qsi so 1 * ^siw. 

3T =y+3 ' t ' : X+1=J 7T 


4 3)Aioi ^6\\ c}|5H lh>>J«L*h 

4 / 1 , /,S| IWNW 44 U U u 2 °d nfl, 4 3]Ai l u l t 7\ X|S u u 

*ls. a 4U44. 

a -T- 44 h, l 2 7\ 4 S. ^4°14 U u u 2 s. j^s. 440 ]^ 3 4s. 4^44. 

4fiS30||Ai 4 5|ijoj §|h . s2i 

^ *lb / 2 o| sthSN4 44 «?=(<*!, 6,), %=(«*, WSJ ml 

( 1 ) SS /,/// 2 <=* u,=tu 2 (B, 001 ofe! 4!4) 

«!: 61 = 02 : b 2 

(2) 44 S4: hdJ, <=> U3th=0 

<=> aia 2 +b,b 2 =0 


04 


4fiSS0)|A| 4 44 /, 2 | ^4401 q#4 4# mi, ## 0 || SbW4. 


U: 


2—x _ 


l 2 : x— 


_ y 


3 - k ' 2 ' -3 

(1) 4 4-5d / 1 , / z 7> Ais. Jg^4^ 4b 44 £4 &-§- 4«H4. 

( 2 ) 4 44 / 1 , / 2 7> A|s 444 45 -S. 44 44 *4 4# 4444. 

§o| Jf 44/ lt l s e\ a o v 4«l4b44Mr=(-3, k), ih=( 1, -3)o|H£ 
(l)/i//^1,y = ^«lH£ A=9 
GO/i-L/ilM. —3xl+£x (—3) = 0°|HS. Ar=-1 


9 (1)9 (2) — 1 


ro 6 flaaaow 4 4 -y / 2 °i ^§401 4 s 4 mi, smoii 45144. 


(1) 4 4^ / 1 , / 2 7> A1S. ^^5>£.S 44 414 , £o] £4 4444 

(2) 4 4-a /i, / 2 7> Ais. 44°1 4^4 4b 4-4*4 4444. 


4HS9 44 9 A(-i, l)o||A) 4 *j ^_L= 3 -y0|| 444 H4 4^4 

44 AH 4 So|f 4s|b &3# 445144. 


S fH mi54|A1 wjEif °I&°M $jO| gjgA|j. 4 eg 41 44^4? 

^4°l a A(xx, yi )4^i, y-41-4 ^°|7l-r4 ^4 ^444-44 

4 maK 

zlH 4- ^-o| ^-44 444 ^p(x, y) 4 u»*l-<S 
| API =r°lHS.y(x—Xi) 2 +(y—y x ) 2 =r -4, 

(x—X!) 2 +(y— ViY^ 

44. 



Si sH^ 

O 4 / 1 , / 2 4 444 4 7 } 44 

U! = (a u b x ), u 2 =(a 2 , b 2 )°sk “fl 

( 1 ) ^4 

li//l 2 °]^. Ui//u 2 °]ES- Ui=tu 2 ^l sT t(t=b0 ) 

7}- 4^H44. 4 

(fli, b l )=t(a 2 , b 2 ) 
a,=ta 2< b,=tb 2 °)5.g- ^ ^ 

44-A1 h//h^^=^ 

( 2 ) 44 ^4 

/i_l/ 2 °14 2 ^i-Lm 2 ° 1 b-S. 

M, • M 2 = I MjI |M 2 |C0S y = 0514. ^ 

(fli, & : ) • (a 2 , b 2 )=a 1 a 2 +b l b 2 =0 

44 A 1 /i±/ 2 <=^ a 1 ffl 2 +^A =0 


6 

sal - 4b4 ois^M 4 4b4 4*1 b^l 

m 4W 4 5imi m. 

son 4 44 l u / 2 4 4^471- 44 

u[={ 2 , 6 ), mT=(^, -lH-5-3. 

(1) /i/// 2 °d 4l,-|-=Tr r 4HS. ^=-4- 

(2) /4/ 2 4 41, 2&-6 = 04-5. S A; = 3 

fJ4 UP 

ftxil °|E| 4011*1 S4 4b A|0|°| 44 * 4D 

4 SMI 44 

son ^-44 4°1 4 
H4 4-i* («, b) 4^- 44 
4 H4 44 44 4 ° 1 -H.s 
A^l = lz^-oi W 



i.g^ajE) 1 B 1 































a + 2b = 7 

244 4iW4M=(2, -1)^31, 

AH_Lw°lHS. 

AH • w=0°M 

(a + 1, b- 1) • (2, —l) =0 

2a—b=—3 

®, ©414 a=^~, b =J f° 1HS 


44 AH=(-|, -y-)olns 
AH=IAHI=/(|)+(f)=«f 


® 


© 


sH s 



2#4 7^o]7\r°A € 44 444 ^ 

P(x, 2 /) 431 44 
I CP| =r 

OC =c, 0P=x43l 44 
CP=OP—OC°l-S.S. \x—c \ =r 
I x— c| 2 =r 2 °M (x— c) • (x— c) =/ 

°1 nfl x—c=(x—a, y^b)°}E-sL 
{x—a, y—b) • (x—a, y^b)=r 2 ° 1 ©i 
(x—a) 2 + ( y—b) 2 =r 2 



i 88 jf 8 Ate, ».), Bte, t/z)* 71-1-8 °<f ® Sfe 88 

-2.-S# a88 88 8^- 88 888 8-ftPte y)a)-jT 

<5}£APaBP°1h^ 

AP • BP=0 

(x—x x ) {x-x 2 ) + (y-yi){y-y 2 ) =0 

°14. 


O 


88 # 888-8 8 -# 888 -. 

^S^3(H|A1 SJo| 

(1) 3 A(x u yjm Sta, ViXHfil HO 14 r°l £!°| 

(x—xjM-fr—yi)*=r* 

(2) ^ § A(x,, y x ), B(x 2 , y 2 )m *|#4 2f # sfe S4 

(x-xi) (x-x 2 ) + (y—i/x) (y-y 2 ) =0 



« Qg 


asssoiw c® s°i aa-M* ^sictEt 

(D-^S«l 8 A(—3, 2)o]2, 88^-8 ZJ°|7|-3 0 J 8 

(2)Jp8A(l, 4), B(3, -2)*8#8 8 


»°l (l)(x+3) , + (y-2)"=3“ 

488 (z+3)’+(y-2) I =9°l8. 

(2)(z-l)(x-3) + ( ? -4)(j+2)=0 
x 2 — 4x+3+y 2 — 2y— 8=0 
888 (*— 2 >*+fjf— 1 )*= 10 <> 1 ^. 

6 ’ (l)U+3) ! +(y-2) ! =9 (2)(j;—2)=+(y—1) 2 =10 


rn 7 iKtgaoiw c® s°i @g±» ^siopi. 

(1) ^J°l 8 A(-2, 3)°te, 881-8 zJol7|-/591 -8 

(2) -^^A(l, 5),B(7, -3)-g-8#8 °<J® ; S°8L*|-t8 


X|/E/4/S 


isgSoUi 24 44 Aho|°| 7Ha| 


4s§4oM 24 22 A|o|4 714 
m hie« oig^M 4 ai4. 

S3 °I4 2 2 P(x 0 , 2 / 0)0112 24 
ax+by+c=m 44 444 ** 

H(x!, yO 01431 44 
PH=OH-OP = (x!—x 0 , yi-t/o) 

0|n, 444 4424 n=(a, b)S\ PH4 3S4H^ 
(xj—x 0 , y 1 —y 0 )=t(a, 6 )(Et, ^4 44) 



7 

=ai mm o|g44 S4 442* 4* 4 44 44. 

» 0 || (1) (x + 2) 2 4(2/-3) 2 =(/5) 2 

442 (x + 2) 2 +(i/-3) 2 =5 

(2) (x-l)(x-7) + (y-5)(y+3)=0 
x 2 —8x + 7+2/ 2 —22/—15 = 0 

442 (x-4) 2 +(i/-1) 2 =25 


4, x^xo+al, yi=y 0 +bt 

44 2 H4 24 44 20|°^ ax 1 +by l +c =0 

a(x 0 +a4+^(2/o+W)+c=O 

/ — (ax 0 4 ^ 2/0 ~P c ) q | Q ^ 

a 2 +b 2 

lPHl = Uiy fl 2 +6 2 =| ~(^+^o+c) |y a 2 +6 2 

_ 1 axp+^yp+c I 

R+b 2 


162 4# 
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[s«a p.211] 


1 


m 3 A, B. C, D* m J_ l 2, 

3 ABCD7)- 'gsJAl-BMge) in, ** 

a, b, £S &|sj- 



© EjD1l$!IE|0| ^ tj. 

?jx|ajE| 


2 


3** 3D* a* * a, i* aj^o. 

«M 4*Mn, 337)* *s)o) *. 



0 K0J»1]E|0| AjO 

g3«jE|o| 3.71 


3 


-2.^ aW *v ^*]7i- i«y 

OAB°l| ^~§-fr 

(1) OA-OB 

(2) OA • OA 

(3) OA • OM 

(4) OA • AB 



0 Ilj 1M t>M r£ O Lfl*] 


4 4w * I § , 3'a!E)7|- o]** zv“) 37)* 0*3 * n)i, cos es\ &* 

(1) fl=(3, 2), *=(—4, 6) 

(2) fl=(l, 3),6=(2, -1) 


© mDjwjEjo| qjw 

AA 371 


AK^a*7*m. 


© *!*W S)0| O o KJA| 

^ X|AjO] -£JC] ^.TH 


3 

=ai §3 A A A MIAS Att 4 2MI 5W. 


#on (l) | OA | = | OB I =1°! ji, ¥ 

OA, OB7\ o] a^. zj-oj 37l^ 60° A 5-5. 
OA • OB = 1 X l x COS 60° 


= lxlx i=i 


(2) OA • OA= | OA1 2 =1 


(3) |OM 


= Ko\ 


V 5 


a] A OA, OM°l 


AA 37^ 30°°l-ELi 


OA - OM 


= lx j tP- 


x cos 30° 


= lx^-x^~ 

2 2 

__3_ 

4 

(4) AB| = l°lA, A OA, AB7J- ol 

5 Z\-S] 37jfe 120°°lS.S. 

OA • AB =1 x 1 x cos 120° 

= 1 X 1 X ( — 1 


J_ 

2 


S/S/S 7|£ 

1 

=ai stwsg°i aaae® L^y ^ awi ew. 

• oil 7}yjrf§ ABCD7> 

AD=BC 

d—a=c—b°]ESL 

d=a—b+c 


4 

= g£H|E]7| yJrO\ 37® AW 4 SMI WA. 


• Oil A a, b7\ °]^H= AA 3.71# 

<9(0<<9<tt) A5 AA 


(1) cos 6= 

(2) cos 6= 


3x (— 4) + 2 x 6 _ ft 

J¥+¥fT I W+¥ 

1 x 2+3 x (— 1) _ 1 

yi 2 + 3 2 v / 2 2 +(-l) 2 5/2 


J1 

10 


2 

=fi| gE«l|E|o| 37® 

• 0 || a=( 2 , 3H-H.S 

|fl| =/2 2 +3 2 =/l3 
6= (4, OH-H-S 
\b\ =/4 2 A0 2 =4 


5 

=51 = xjx!°| 4 x 1 §M| A A 

eon ¥ AAA AIWA a A 

Ml= (2, Aj + l), U 2 ={k, ~l) AA. 
2 / 1 ±M 2 °l— 5 Mi • M 2 = 0 °fl A 1 
2&-(&Al)=0 

AAA &=1 


i.g^aiEi 163 









































j/El/S 7|M 


1 


S S | AjgO| 3144 S|x|S|E|* 1 

tt 4 SMI 44. 

#011 4 Ml 44 AB4 irl!3-5-S 

(M=\a+\MA. 

S 4 N1 41 0M1 3 : IS 3141 4 
3-5-S 

ON = 3OM-1X0 = |_q^| 

=i{¥ + ¥)=¥ + ¥ 

444 

AN=ON-OA=(^-a+^)-fl 

l-,3r 
= — T a ~r~r' } 

4 4 


a S | ffl^uilEio| LH^S 0|§43 343 B_y\ 

m 11 1 SMI 44. 


ggg 7 'g I 


ma p. 212 ] 


1 -94^ OABoJ-q OA=a, OB=6e)-i S^K ^ AB2] -fpg* M, *& © i<ni»l|E|2 | aj » 

OM* 3 : IS s]®®* no)2)-ji S i||, AN* a, fe l)-e)-i)M®. 


*!@oj nagst siaasj 
wi«ia 


2 t a, b7\ o|jf-b 42) 3.7)7]- y° 13 |41 =1, |o-24| =2/3«! © >g 1 S“l|E|5| m® 

n, iSsiai^. 


3 41) ^oha)® a=(3, 6 ), ?=(l, -1), e=(l, 2)°)| q)«H a+lS^tl7y © ■g'S'sieisi m® 


4 S)S I S'a o )|A-) ^ A(3, -4)*7|A)-s7|Ai2i-y+4=0»)|z]^i* © *)*M S)°| uf*j® 

"17)1®* i-H-ilo)®. *HjS| = l S" 


5 42I§®ol7.i Et-g-4jM-9°l o|^feZ)-o) 37)#fl®Jl® i, COS 95) & © AJAW t)2| “o k J® 

-i.*S>a|i!)-. a 5!<j0| Olafc 7t2| 371 

! . x—2 _ 5— y i . x+2 _-, 


#on i ^3^4 a, by} 311 44 3.7] 
-U 6*h]-3 44 a • b= | a | klcos 034. 

\a—2b\ z =(a^2b) • {a—2b) 

= \a\ 2 -4a-b+4\b\ 2 

= \a\ 2 —4\a \ \ b\ cos ~+ 4 1 b \ 2 

(2/3) 2 =|«| 2 -4k| xlx-|-+4xl 2 

\a\ 2 -2\a\ -8 = 0, (|a[-4)(|a| +2)=0 

444 kl >0333= 4AS \a\=4 


=S| 4 4# 44S 134 XIA10JI 3151 *]4 o | UKgAI 

« si 4 siTii m. 

# 0 || 2x—y+4 = 0°ll4 x + 2 =l 
444 444 344 3 A (3, -4)1- 44a 444’3 
y\u={ l, 2)3-5- 


z _ 3= k±l 


3 344 3441 44 4 as 3434 


x = / + 3 
u = 27-4 


3 

^s.\ fflsiEi°| 4x1 SMI Sf4. 

#o|| a-\~kb = (3, 6 ) -\-k{ 1, —1) = (&+3, — k+d) 
{a+kb) A-C° 1-H.S (a + kb) ' c=Q 
(k + 3) x l + (-&+ 6 ) x2 = 0, -&+15 = 0 
444 k = 15 


5 

a±t| = 44—1 443 4» 01133 1 44o| o|=i 3 

3 3.711 11 4 °[7H| 44. 

#o|| 144 / 1 , / z 3 44344 44 

«T=(3, -4), mT=(7, —1)3AS 

13 x 7+ ( —4) x ( — 1 ) | _ 25 _ [2 

y3 2 +(-4) 2 yf+(-l ) 2 25/2 2 


164 4# 


























1 ABCS] iflJjLfi] fV 3 po]| c]]§H 5PA+2PB+3PC=0'H nfl, # 

PAB, PBC, PC AS] ^o]o] a]* ^b]. 


© IMtyWlE)0| JgfcL 


2 

=a| SS«]E1°I 0|gS|-Oj ffl|E|2| H7| 

SI +# 4 SMI SW. 


2 4^33343 A(l, 0),B(2, l)3]-2|-9l/=a:-2 ^*-S-a!o|fc^ 0 UB«|E)2| -8ft 

P‘31 iflSW I AP+BPI 2) 4|*a-g. t^e). aetaiEHal 371 


3 -a-^M ABC-fc >321 zJo|7l- 33 33 

3 BC* -thf^afe 3* P, Qe+a ® "J, 
AP-AQ3 a*4*M3. 


0 *J*12h Sl°| UJ^jAl 
= XL£jO| ig|g . ^x] 


5 3*33313 3 ^+^=6 32) -3 3 A(—1, /5), B (a, «>)°M°] ^ 0 *i-tPb 3=83 

333 a)s +S|3 31, ab<H a* 4*Mah (3, b> 0) sa| aa4 ‘ l 


4 s)s33 33 31 33 h, h, 1,31 3133 U//h° la, »,±/,9 31, 34 

i3 a* 433 a. 


Ill x+2 =-*■ 


, h- - 


c—3 _ y 
2 b 



# 0 || # P2] 2VS-H- (x, Z^2 )h]-JI sj-'S 
AP+BP=(2x-3, 2X-5) 

I AP+BPI =y(2x-3) 2 +(2x-5) 2 
= /8(x-2) 2 + 2 

42H ! AP + BPI 2] 3]^+: x = 2il ttfl 
/2°l c ]-. 

3 

=a| SS^Eiol L|W| 4 01711 m. 

»0|| A^-# ZLfja]- 
^-o] AB=a, AC=6 
5]-jI ^V’S 

\a\ = \b\ =3o]AA 

a • b = 3 x 3 x cos | B 

= 9_ 

2 

tV»l AP = yfl+yZ), AQ=y<Z+-|-6 0 ]-H.S 
AP.AQ=(|7 + |6).(|;+|6)=-f- 



S/EI/S! *13 

1 

=SI £!#°l LHSS^I +|X|W|E1» SSSW S*IB sHStt- 
4 SMI ^ch 

fto|| PA= — 3P 3^2 FB o1 ~ a 

BC# 3 : 2A Ml### 

D2|-A ## PA= —PD = DP°]H. 

A ^ P# ## AD 2] B 

APAB=~AABD=^x|-AABC=^ r AABC 

z zb ID 

APBC=yAABC 

APCA=^AADC=^x|-AABC=^AABC 
z z 5 5 

#HM APAB, APBC, A PC A 2] ^o]2] a]# 



4 

#ai # +'C!°| §1 • +XI 2 a# #711 S+h 

eon xii 21 ^ / 1; i 2t i 3 *] aj-^rf)E]7V 44 
«i=(l, 2), u 2 =(a , 4), u 3 =(2 , 6)°14. 
/ 1 /// 2 olHA^=-|oilx-] fl = 2 
/ 2 + /Al-5.3. 2a+4&=(HH *= — 1 

5 

#ai # *j-y°| AZiS #7i| gj-ch 

eon #^# 2 ] ^#«]e]^oa=(-i,/ s), 
OB=(a, &Mji # ^#<7] a-]s 43]o1hS 
OA • OB=0 C >1#. 

( —1, /5) • (< 2 , b) = — a + /5^ = 0, a=i5b 
°] tr fl 1! B# # # 2 ] #oi n S a 2 +tf=& <7flAi 
56 2 +^ 2 =6<7lHS. b=l,a=Jb 
n)-5]-^i a^=/5 



i.g^aiEi 1B5 

























3 ssss 

oia SBSoMfc c\§ LHg* xlEfhcf. 

® 4SSS 0|gSM ^9i 7f^£0|| rush 



nasi- ^ pj^ii si 


nm 

§311 o|gsto| 

m mm 4 swi 


14. 

7-| a|( 

W. 


m 1*11 





*IE L Ho 

01 4£4 7l^£ 

□ IIS# oigsioi ^£21 

44£ 443 

02 7-1 a| 

§441 0ISS1O1 441 

31 g^°l 71BJ 443 

4441 oigsioj 341 

A1 401 g*J°j 44 4471 


411 

f§Et! 4<3 41 4*11 



0 } °1-£*M 44 4# 

#*1121 4^2} 7Y^BS^ *1441 tfl 
# 4^ 44#- °l-§-«M *14 H 441 

4# *15144. 31 °l-g-«M 4344 34 4 

* 13 °j *1211- 441 41 414. °n °i -§-^ c 4 

#2)4, #414 1 43 ^ 4441*1 4331 41 
1*111 444 4 51*1111. 



0 i|u|A|-O|MSO|H (epicycloid) 

Alo|s S0 ] c (cycloid) st ms- m £)o| #BlAi S)4fi nil Hm#) ft m asi4^H°l 
4. oinfl £}o| XIA1 o|7|. otu|st m ^5)Ai 5|xj§ra a)o|s S o|<e2}^t4# E££] 44! 

o| L}B\\Wt. % A7\ ^ B°1 ^eiAi spaa nil. A $\9\ ft $o] 35)4 4J§ 

0HU]AK>1^0lH5l-aim 

^ BS] utX|§o) ZJO| i?2t#51® #517fe ^ A21 utX|#o] zJO| r AjO|O] ^\o\\ ^ 
m^l SEH7tmAfeC|l, 4-Zt-Oj ^O0|| tns>'WHMoinsim^tiw. 



R=r°^n 


R=2r<£H 


R=3r^M 


R=4rQ nfl 



y\$z\ 


43 3£ 

43 44 

l. 4131 °1 
-8-44 liEl 
*t 4 -2 41 44 

1 * 111 - «iit 

4 514. 

4 

4131 0 114°1 42121 *tlE41 4 
41*111 «flit 4 514. 

X 

4141 0 l-8-4°1 424 714-s.l 4 
441 444 444*14 4*11 444 
444 42121714-Eofl 44 4x111- 4 

414 514 

3 

4214 * 14-2121 441414 514. 

2 . 4311 4 
-8-44 42121 
t]b 1 on 44 1 

*111 silt 4 
514. 

4 

3311 °l-8-44 42121 444 44 
1*111 sfllt 4 514. 

X 

■s' 

4tM °l-8-44 42121 442] 441 

1- 434-4 424 44144414 
4*t 444441*11 44i4 444 4 

2- 4 4 441 441*111 mm 4 514. 

4 

42 ! 4441 444 - 441 - 4-44 
144 *113 4*111 mm 4 514. 


IBB 



































/m/xf/s 



4^4 7 [±S- 

• n|“SS 0 |§sfoi 7|^E0|| c|® S*» SH2& 4 aw. 

D lf *2# °\%°\°\ "U±£f °1 c g"HI Mfeif? 

*8” 17| 

4_E_3. c|7l -§*]|7 **- 

-fi- W. °M 74 77 #7# t[JL «S3] 

7§l-g- «*>} ***- 77. cflsofl 

7 & SEj-o|u(- O^ «VnVo|oll nj-o. o|^o] o^o] H 
37 oflo]tj.. 

If* %■§■ ZL^lH ^0| 20 m£ 4^314 30°°| -V 

zt# o|=£^- ( 47 gH 0333. ts. #7 ofTg 

7 4§ b^o^oj °|*| .r7f 

a:=20 cos 30° Xf 
am m HU, c|7 M7o|| gSKfl fi*h 

1. *=3sj tm, opgsj 4® 4*i§ 7eK>i m 

2. f=3iJ tm, 0|*g7 44 a®°S2| 4£S 7^K>1 H*h 

3. f=3iJ tm, opgsj 44 astassi y^m 7^ s*t 


O t= 4S $1* -s^Mfe $ PS) $1*1 X7\ *14 tm x=f(t)3- 44'H <> 1€ "H, 
*14 Hl *1 4 P^l »4 7 Hf£ afe 44 4^4 4 - 0 ] ^444 

dx r,f.\ dv rff,.\ 

v= -dt =f{t) ' a= St =f {t) 

4-4 ±4 20 ms 4 I S , a430"4 4* °1^4 as °K^4 4*3 4 

*8= o_s.4 4^4 7l4£fe 44 4§4 44 . 

4£: ^jj = 4^ (20 cos 30" x t) =20 cos 30’ = 10/3 (m/s) 

7 ^ s l(#)=l' 10 ^>=o(m/s-) 


<3ES> 

«*»*=, 7Mt£°I 3711 





^7 s7| 

4474 03} 433. 74 -2r& #S|)S1 77 

# 774 a.-# 43g 47^7 77 77 

# 4-3 44 'Jfoafe 44 47 * 

4 #413 774 4## * 4 $14. 

°H 44 S# 747} 4^7} 444 

(9 = 45°7}- 44 44 . 



If 4 lf#7 0|5H 

#7 *fi • £|x|4 *£, **£ Ah 0 |o| 7+711, 
* °I7S 4744 *£7|- E|H, *E* 4“ 
§14 7h^S7|- £47 3-S 17 §17 ¥1® 5 

o|W. 


7^i 

X|E =fi 

© nlSTlI^si oigai-oj S3 m ga| 

^ 7^£°| OISHSWI SW. 

© QlSS* OISSW S3 ?IS g2jo[fe g2| 7f^ 

£C^| cm SHlffl 7 5i?il m. 


^ 1 ^ . tfscJ-l 7S|S 

1. -Br^g-Br aiEjs 7HrHi- 74 4 

44. 

2.7^7 74444-1: 4444 444 

ss ^lsflej-Til 47. 

3. 7>7^7 7^4 4447## 4444 444# °1 

41441 47. 


17=34 tm, 4##4 #4 47sssl 444 

z = 20 cos 30° x 3 = 30/3(m) 

2 . f=34 7, 7744 74 74^^^ 7s7 

^=20 cos 30° = 10/3(m/s) 

3. ^=34 7, 7744 74 74SS4 7>7^7 

wiwhw' do/M^m/s’) 


5H^ 

0 7S7 444 7444#-°l c l 444 3.71* *4 
41 47 74SS 347 # 47 7447 7147. 
°17 7 >*£* 4^7 7444#°1 ss 74# A 
4 4°17. 


i.ffl^ajE] 1 B7 
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O / PI xf l/H §3# v x , y^ H 
21 13# V&5L ^ 2M1 1 

P°1 4=3. y2} 3.7] 

^^P 21 4^0)51-3.^. 



3 #3 V7\ xlH o>o] HI o1=3 
11 3 . 711 - dfjL #1 
v x = | ^ | cos 0, v y = | ^ | sin 0°lHS 
dy 

dt 

13 vS\ ^-c- l! P 7} 35]1 

ii2i ii m im 

1111 Hill 1 P21 /3* (x, y), _ 

11 Hill 1 Q21 x!2l 1121 71-1 
3# a x , 1 R21 z/i-21 1121 71-131- 1-3 11 

,2 x 


dv x _d 2 x _ dv„ _ d 2 


dx dt dt 2 ’ 


_ av y _ a y 
Uy dt dt 2 


oil 71-13 a°] 3711 111 11. 




3 71-13 \a\7\ xl2l 11 m ol=3 zj-o] 
7l# f l3 11 


a x = | a | cos y, a y = \ a | siny 
(fy 

_ ci y _ dt _ d 2 y 


tan ( P = —f- = -p— = 


1 . 4^10 


d 2 x dx 2 \ ’ dt 2 
dt 2 





111 °H §1011 All HIA12J 1 P°| x#37|- x=/(0 

3 mom DU 

13: fc-=f(t ), 713: J^=/'(0 

(1) ©/'(0>00|S § PI 111 1® |/(0 IS 1 

°| IffgS|ojl. 

@/ , (0<00|S 1 PI HI ?» 11 1/(0 IS § 
°l 1133 §1°J1. 

(D/(O=OO|0 1 PI §1011 11* 11711 !A| 

elh 

(2) 1(0 >0013/(0§ 111! 1EH0I1. 

(3) fit) <0012/(0§ §7Hfe 1EH0I1. 

(4) /(0=00|S/(0§ Sl7f 1EH0I1. 


IBS 1 # 


































°Hh§- 3 aWS 

S3 tI* =5Jo|fe s°j 7(^ E 

un him JHsa ?n @5)0ife a p°) iiiastfitajf x-f(t), u=e(t)V Hi, 

<«*= Hw-~whvw.sw 

vms, «=(% -^)=<m»'(')) 

7)^SL2)37| kl=/(^y+(5T=<^7 f Wi ! +i9W 


01 


A|Z| M|A| tN# 3 P2J j;£|fi2|- y£&7|- 

x=2t, y=t 2 +t 

SJ nH, A|z| /o||Ai * P°| 7f4f.£# zfz| ^s|ojEh 


»0| 4^=2, 4f=2H-l°lHS v=(2,2t+l) 
at at 

a=( 0, 2) 




( 2 , 2 H- 1 ), 7f^E.: (o, 2 ) 


@1 1 


ixi 2 


A|4 fOflAl ^|# ^0|b 3 P2| y5H7[ 0^4 lj£ mi, s P^J 

2 f ^sfojak 

(1) a:=£ z , y=f—2t 

(2) x=4 cos yf, y—4 sin y/ 

(3) .r=£—sin y=l—cos£ 

AI4 *0)|A| sjffigE tI# 4 P°J xS[S2\ yZ\£J\ 

x=e‘ cos t, y=e‘ sin t 

°d nH, Cfgfi 

(1) 44 4 P4 4^4 7^-E 

(2) A14 ^=2oflAi 4 P4 7^4 37| 


a) W = '- cosl 'W =sm/»lH^ 
w=(l—cos £, sin f) 

d 2 x ■ , d 2 y „ -, 

-rj=sin/, — rg-=cos t° ES 
dt ’ Jr 

« = (sin t, cos t) 


2 

*s| n|£S* ois^d gg ?» S40I4 

g°| 4£4 7f*£, 444 7f4£°| 3.7\m 4 

m 4 swi m. 

«o|| (1) d^j=e‘(cost—sin t), 

d^j=e t (sin ^+cos t) °]S.iEL 

i’ = (d(cos t —sin t ), e f (sin £+cos t)) 

^ = 2e'sin t. 4^=2e'cos ^1-H.S. 
dt ’ dt 

a=( — 2e f sin t, 2d cost) 

( 2 ) \v\ 


1 

*fi| □ I4SS oigsio) gg 4# g°| 434 A 

43» 4i h 4 47ii m. 


g 0 || ( 1 ) -y =2t, ^jr=3t 2 -2o]^-S, 

v=(2 1, 3t 2 -2) 


d 2 x _ 0 d 2 y 
dt 2 ’ dt 2 
a=( 2 , 6 1) 


= 6 ^lHS. 


= /e4cosl^-sin7)4-^4sinJ^-cosT^ 

=dj 2cos 2 £+2sin 2 1 
=/2e‘ 

ol£.S./ = 2 ^ nfl J2e 2 

\a \ =y , 4g 2, sirf 1+ 4e 2, cos 2 1 
= 2d /sinJ+cos 2 t=2d 
4£.S-/ = 2^ 7}434| 3.712e 2 


(2) Jr = _ 4ff . aj dy_ = to_ ff, 0 , ni 
1 dt 3 3 ? ’ dt 3 COS 3 r 1 — 


"=(“ 

d 2 x _ 
dt 2 


4tc ■ K . 47T 


t ( ) 


47 T 2 k . d 2 y 

~s~ cos t'.#= 


47T • 

y Sin 3 ^°l — 


(2 = 


■'Lt 2 7 T , 4 yT 2 . 71 ,\ 

-—COSyf, -—Sin^j 


71/3/Xi/S 


0°J 

® CHS wAH|7h s# UK 

© &1 C £! #xl|7f sg gff* uf# UK 

© 44 *xl|7f 213^011 HH 
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7ia| 

© o\444 rll -ggft gg 

m ift 4 3in m. 

© ftgss- ois^oi gg goiig goi gg°j 

gall- 1ft 1 2MI 44. 


1. w -&¥4 ^gs g-ggn °i-§- gg# 

44 4 3X4} 44. 

2. gg41 44 444- 4£g-g 44 

4 ft ft 44 ft 4ft ft ft ft 444 ftft 
4-gig ftftg ftftftft ftgft g ft 4ft 
ftgi 4ft ft ggt- iftg 44. °i ir n 
ggg Biftft- ggs 44 ft gg* 44 

ftft ft£* ft£ftft ftiftft. 

3. ft£ 4ft ft Eftftftg- ft-g- ftftft yj-fl 

4 gftftg* *£ft oft ^ ftftftg 
44. 


4ii>h 7\ E| 

• ftft4« o|§5|g 7-ja|o|| m S« sHSft 4 3X4. 

°I#°M ?lf £*'°J "H^l^ ^^"Hl 7°^"if? 


tHIt -S-^M* 41 P^ 4\2yt4]4\^^s.v(t)7\^o]^.^ *]po} o}*j 
is -S-^K 

•w°m 3 psi ^i» ; c=/(o^si-e#s»Wfct>(0=^=/'(«°iy-. 

At)^v(t) 5) xlzU=*,°W3 % p°( fl*l*/(i a )= r ,,ola)- 

jl «t-<a J‘v(t)dt=/(t) -f(t a ) =x-x 0 °i4. 

3P5) g)*l ifei=i,+|t(i)*“l l t. 

O ** A]ZVf = 0 0 |l^ t = bv\7.] ^ PSJ Jf)xl5j 

f(b)-f(a)= f‘v(t)dt 

°M. 

°M Alzj-i= a °M t=bx\A ^ P^t^-H fl«W -S-2]?1 AA s*7*M 

(0w(f)>0ej nfl 

x=f(t)^ &\H\BLg. % Pb^^ °<?5) W°£ 

-g-3|ol4. ie^M $ P7V #x|o] 7 ^ sfe x|ZI- t =b°i 
nJ5) Eflx|/(i)tflxi x|zVf= a oj ^ o]x|/(a)*<S 

Q s=f(b)—f(a)=J"V(t)dt 

°]A. 

(ii)»(y<01JnH 

X=f(t)^ #&S|-.EL§. ^ Pb -g-o] HJ-^bS 

g-3|»14. ttpep-y 8 PA -8-3?! AA sb AAt=a°J_ 

oflbi AAMm mt=b<& >fl 2 i g)*i/w* <s 
AAAA.^. 

s=f(a)—f(b)=J^v(t)dt=—J v(t)dt 
°]A. 




©4ftft g* 4ftft* ft pg gg- Higg *£ft 

v{t){v{t)> o)s 4ftft ft ft pg- gg- ^agx-j 
t=b44 44-4 gg i^iggg- 44 g-gi 



0444 g# -g-ggfe 4 pg gg v Higg ggg- 
x =f(t) g-i 4 gi gg-/ggg 4 pg #£ 

v ( t)=f t =f ( t)m x=f{t)4v{t )g 


44 

x=Jv(t)dt 
olft. IL^B-S, 



v(t)dt= 


f(t) =f(b) —f(a) 


s gg (b-a)m (gg)=(4£)x(gg» 

444 grgg-i- gg-ftg 44 4 £ gg. 

——— = At, a+kAt=t k (k =\, 2, 3, ■■■ n ) 
w ’ ’ ’ ’ ’ 

g-i nfl t g P7f gzj- t=tA g 

4 gg as^ js A =y( 4 ) 2 i/ o ig. 
ggg ggi gg^ 

n n 

s= lim I] As k = lim I] v\t k )At 

n —*00 k=l n — 00 k=l 

4, s= f b v(t)dm 44 ggm 444 4 sag. 

J a 


7 } gg j“v(t)dt7\ gg-^=«gg t=b 4 g ggg 

gsHHrg 
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o 


v v(t)=t*-4t +3 



H-aM (i), (fiH 2]*M t=bm $ P7l-^|-H t1°M -S-2|»J § 

a)sfe4S-2]-^-. 

s =J | v(t) | dt 

°1 a o v 4- w. 

s*iofe s°i $\m m 

A|Z| /0||A] s poj 4f£» y(/), A|Z| / 0 0||A| 3 P°| 4|*» x 0 a^ 

SCH, 

(1) A|z[ /o||A| g po| °|x|: x=Xo+J'‘v(t)dt 

(2) A|2|/=aO||Al /=/>77|X| s po| £|x|°| Ssll?: Jx=j^y(/)rf/ 

(3) A|Z| /=flO)|A| /=^77|X| § P7|- -§5|2J 7-|a|: «=/%(*) \dt 


X|/£E/^/S 


01 


A|4 m\M m 

[[H, ^foiak 


i^K>j ?ii 


§ P^J y(/)=/ 2 -4/+3l 


(DAl^/oflAi |P2| ^*1 

(2) AlZ|-/=0‘>llAi /=3^1-Al ^ P°] o|xl5] 

(3) AlZj-/=CHlAi /=3^1-Al % P7> -g-*l°l ^5] 


(3) A|Z]-/=0o||Ai / = 37|-X| *J p 7 |--g-3]o] 7|H|-b 

s=J^ 3 | / z —4/+31 dt=J\t 2 —4t+3)dt+J\ —t 2 +4t—3)dt 

=[a ( .- 2?+3( ];+[-| j * +2 /--»];=| 


3 {l)-=rf-2f+Zt (2)0 (3)-f- 


A|z| /0||Ai°| 4x|7|- x# [CD, 4*4. z;2| 7^*4. a 
4 4#4 ^4. 

_ <ix _ tfo 
i '“ dt ■ fl_ dt 

QWA1 x 0 O||A| #im #*||4 xig ^47) f 0 0| 

4 7|^£7| a 0 O|E|H §13 01 A|Z| /Oil 
A|—I ^4 vS\ 4*1 x4 444 ^4. 

v=v 0 +J^ a (s dt=v 0 +a 0 t 

x=x 0 +J^vdt 
=x 0 +J o ( v 0 +a„t)dt 
= X 0 + V a t + -^t 2 



a 


v \ 

v=Vo + aot 

« 0 | (D*|JK<i|*|fi| ^ P 2 ) 






x=0+J4'-«+3)lft=[A(’“2( ! +3f]' = A(’“2( ! +3f 

tfo 


— Vo 



(2)*|zf;=0o||-H (=34^1 =S P2| 3*121 asl-ij-g- 


V 


X 


Ax= j\f-it-\-i)dt={ A^-2i ! +3(]’=0 

0 

t 't o 

t t 



'Hc=x 0 +v s t+^-t 2 


Ez: on 


3/71/4/S 


*114 A|Z|5| 


O 44^ 4# 4 P4 A|Z}- /4144 #4 V7\ 

V=f{t)3,^°\^ nfl 





v=m 

t=a 

t=b 

r~^ 





! 





\ b / 

O(x 0 ) ii 

X 2 X 

0 

a 

M 4 t 




4^(Oresme, N. ; 1325 — 1382)^ #7|#4 §## 44 #*ll 

°| AI44 4E4 4711# x|§°£ 7|4tf*|°4 S1444. 



(1) Ajzv t = b°A ttfls] 4 P4 -rlA|4- 

x 2 =x 0 + f vdt=x 0 + f f{t)dt 

J a J a 

(4, x„4 #4-44 44) 

( 2 ) AlZT-/ = a a.E| t = bAA 4 P4 AAA 

x 2 — Xj= f vdt= f f{t)dt 

J a J a 

0 ) 44 - /= fl ofl4 t=bd[A A ¥A ^-4^44 s4 

s= f \v\dt= f |/(/)|<4 

J a J a 


ZL^ 7|S^# A|4°| 3S|S, A||S^# 3S|S L|E|LHJ1 

°dm AI44 S4 L-HOIIA| 4^# SI4 MA||7| 01=4 

7ia|4 444414 ao|o|D|, a| 3°| »yo| x|y a|4o)|a|o| 

4## 1 #x||7| 0|S3h 712M 444 m 4 

14. 

o| 444 4^11011^ 441# 444414 k3o|4 M 
4 444444 44o| #4 44. o|a |4 a|4 S| 44# o|g 
314 ##2-1144 #7|#S £## Sfe #A||7| 0|#4 7-144 A| 
44 41^011 b|4444 S4# 44# 4 444. 
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1 

=ai S4&S- oisshoj m 

s°i 44, ^ixi°i mmA 4 a® n 
4 swi m. 


toil 7g PS] 4 41 

X = 0 +f 2 COS ^rt dt 
Jo 4 


■ 7T , 

sin -rt 


=— sin ^-t 
k 4 


(2) 44f=0<HH t = \AA A P4 44^ 


Ax= / 2 cos 4-^ dt 

Jo 4 


8 • 7T , 

— sm ~rt 
71 4 


=— sm n 
n 


= 0 


(3) A]z> £=0414 t = 4AA 4 P71- -g-2]4 



=J^ 2 cos -ji dt+J^ (—2 cos £^c/£ 


114 ) 


ecu l ai’ooiiai a»g#aHKX ?i*ss)oifespo| ^E7foW=2cos-^(a m, 
nsa 7*K)iaK 

(1) *14 MM3 3P3 ¥1*1 

( 2 ) *14 /=o«M t= 44*1 3 P3 3*13 «« 

(3) Al4<=0o||Al t- 44*1 3 PA-1-83 8=1 


»*Jgf ™« $1*11*1 ™°l £*'°J 8=1^ PCgHI 7°lfll? 


m-t ■a*! 


U7 %* 


EU-Hf 

*1** ¥-3333 7-5LSA1 38183 © 

a°W=|-®&7-8*1* 3*1 a Sfe 3*13 £*1 
83-. *1-8-°fe 3-H-i A3 -£4S3|- -£*1 A3 © 
3*1¥# 3**18 -JHIAA aMSSKKKI # 
23-W?©*! 33. 



aigoife g°!*ISoll*l 64BWI 7H=cll »S!*IS0M SBIS 83*1 g°E scbs 8 
011*1 AIS1BS EE gM57l-SM37h-S4 8« 7l*| A|S 80||*| LHE|A| SORW. *| 
sian ois*i sssii 7iE» 7*1217 a n, chg agon asm s*i. 



1. *» B HB1 AesKX SeiABHW £31*3*18 go» *H 8 H*k 

2. *» All H Algilot g°l*IS~gcHS-A|S!-£21IS» MBE ZJ 0 » E|b| 0| H*l. 

3. 01*711 5(B «| g*|°! 7HBI0II 717,1= as 4 . o»*| asw M*t 


8 ■ K , 

— sm -rt 

2 

+ 

8 • 7T . 

-sm —rt 

K 4 

0 

71 4 


= A + A= is 

7T 7T 7t 


^4 «7| 

13924 ^44 A^A 4 44 ) 6004.4 4^r 4 a}! 7} 

A A^A 4444 £A)SAi ^4 

4 is., ^4 w ¥ AA AAA 44 5i 44 A u m 
AA 



1. ^44^4 ^414-44 ^oK^Afl a })1 of 10 cm 

44. 

2 . 41* 14(4 

44 1)1 

4 0.5 cm+ 9 cm+1.5 cm = 11 cm 


U4 #§4 o|sH 

*5 Sfi • X|£.(WS)0||Ai -yxll gzloj XH&ICHI 7f74S 

4SS #n|a, 4S 4§o|| 

Ai §4^4 7H^0| °iS* rn\ Si7| 4014. 


3. 4^1-14- o]^ 44 441-1144 °l-§- 

447 ]- 44°1 °W£S 44°11 AAA AA -r-^r 
J1S 4-14 414 ^41 -5-4 A 4^41 AAA A A 
AA A 514. 


172 zfi 


















































0 | °g g-*4 


i olnfloj 45] o_ 



olHS A]Z> * = aoj|A] t = bv\7,\ -g-^71- 

-5-2] 91 7\ a] sg 



° 14 . 


X|/E/X]/fi 


g-yoi dh?hs4 tm xhsshoi x=f(t), 
y=g(t)(a<t<b)^ 4 e|lHCHS nH, S 
p(x, y)y\ g^°J 7 ia|g g P7| naib g-y°l 

ms.\ Wl. 

njaW g Py[ g^ioj g^7| 3*1*1 * 

P7| ELEfe gXlo| 30| /£ E]#4 S^. 



= f l mt)Y+mt)?dt 

J a 

2H2 g-id y=/(x)g g PE| £|fi (x, y)7 \ 
x=t, y=f(t) 


S. ^o|x|g AH JYij} 4 oidK o|hH 


dx _ dy 
dt ' dt 


=f(t) 


y=f(t)° I ^=aOM t=bv\i.\°\ So| /a 


O 43 £ $■& -§-3°l4- A|Z] f„«] nflo] 4 |a]7|- 

X 0 o]JI ? A]Z>^ nfl°] °1 #31 



2] ^*1 xfe 
x=x 0 +J^ v(t)dt 

a AlzJ-f=HI3 t=bv[x 1 #312] ^xls] IgaH^S. 
x 2 —Xj= f v(t)dt 

J a 

° 1 ^ - 5 - 210 ] 7 ] a] 
s=j | v(£) | dt 


-5-2101^ ^6| A)z] ;o]|A] o] o| 


zl7]P(x(0,z/(0)il 31, °1 #312] ^A-j^V 

(«*, 



dx dy \ 
dt ’ dt J 


°1^. 


^£nwwdt 

=J a /l+{ f(x)fdx 


S/7|/X]/£ 


W“gO| 


OISM, HPU^LlOh, gg # UCH 45]AKH|XiE £§°| SOI, a 

0|, gn|# g^gol A|gE|0Ho L | 17A1|7|0|| E|A]Of gS 

(Newton, I. ; 1642-1727)0| 'g*|0|g #x||°| A|Z] *0||A|°| 
vA 11 ] §5]S AIS [«, 6] g°) a ZLE|g 

a^|°| S 0|’# SS#2 !e|. 

2|01SL|*(Leibniz, G. W. ; 1646—1716)g ‘g-£l°| S 

-fidoi ii] a gg# gSHir ^S’S 5(7 1 °.|sKX 

* uasrac]. 
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=si SSSS oissw m\M SOI g 
s^ 4 awi m. 

#0|| ^r = 6t, ^jj r =3t 2 —3°]E-5L 
v=(61, 3t 2 -3) 

Itj-5]-A-j / = 0°M t = 277\7] S P7f -g-*] ?] 7] 

Hfe 

s= ( 2 J (&t) 2 +{3?~3f dt 
= Pj9t 4 +18 f+9dt 

=J\{f+l)dt 


f+3t 

= 14 


02 


ECU, A|Zf f=00||Ai / = 1771AI S P7|- g*j°J 7-|a|# ^5^. 

#0| 4 t=* 2 -1, 4 = *T= (Z 2 —1 —2t) 

at at 

4^1 f=o°lW t=\yy\A ^ P7> -g-3)oj 
S= J 1 J{f-i) t +(-2t)'dt=J\f+l)dt=[ y^ 3 +^=! 


1311 2 A|Z|- /0]|Ai £|Sg3 xl# S P2J x£|S2J- z/2}S7|- *=3^ t y=/ 3 -3/+lSJ HU, 

AI4 f=00||A| /=2Z7|A| S P7i 7Ha|# 


3 A|t| /CHIA-I £|ffiS3 xl# S poj xQBSt yZ\3J\ x=cos t, y=sin t<U nil. 




m 'em cfg# mm m 

S3 mM soi 71 eli m ysi- oigsM l+ss!S 

£OtO| ^AcjO| ZJ0|£ ysh y ojq. 


2p n34 ^ h 0| A|Z| /CHIA) £|SS3 ?» sS0| 
^^P°| x£|S2} y2|£7|- 

x=e‘ cos 2nt , y=d sin 2nt 
U [fl, A|Z| /=0<H|Ai f=iZ7|*| s P7h zialb 

2| ^0|# ysfoiah 




3 

mi\ SSSS oissioi SS g|(H|A| E0| S^°J 7iS» 

¥l h x SMI ShLK 

*°ll *=-sin/,-f=cosHilM 
w= (^sin t, cos /) 

42M /=0<H]Ai f=y*l-*l S P7> -S-S'El 7je|^ 
s = J~ o V (~sin t) 2 + (cos /) 2 dt 

=5: ut 

n_ 

= t 2 

. Jo 

= 7T_ 

2 


Ei«! 4*11 

SSSS OISS- §3 x|o||A| SOI £S?J 7ia» =?■ 

as°s ^s^i so» 4 smi m. 

w°l I < ^=e t cos2Kt-2Ke t sm2nt, 

^ =e / sin 2nt + 2x cos 27r/o|_n 5. 

(e'(cos 27tt—27te t sin 27r/), g f (sin 2nt+2n cos 27r/)) 
S P7> H5^ zjoji. 



JJl + iT? 


=/l + 4i?(e-l) 
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g&S 7| = 


1 

x=4t, y=t 2 —1 

U "d, 3 PS| 


2 '<-|z)-« 0 ll^s|-a l S'aa*-a- ; 5!' : ']fc^P^x4sa-y2dS7l- 

r=3f,y=-2<*+4t 

»W. 3 P2| (SfSLSl 3-7]7} 4|i7> ^ ufl°| A]44- 


3 A|zf iojA-1 4sig P3 yH%-7\ 

x=7Lf-t+ 2, y=/5f+i 

a “d, A]zH=o»dAi t= ww ^ P7]--a-Aia Td^w^-sHa-. 


4 A|zf;oi|Ai 45igP3xidsa- y^s.7\ 
x=Z sin t +4 cos y=4 sin t —3 cos £ 

°d 4, AW=0°M t=nAA 3 P7} -S-2]'?! 44«- 


117-1 

[SIS p.213] 


0 AftSI 714-SL 


0 4-5L21 71±i 


04JL21 Till 

gsioj y]B] 


©4^ 44 

g*|°] 7ia| 


14 =y3 2 +(-«+4) 2 =yi6(^-l) 2 +9 

015.3. S P°] g32| 3.71 7 } 2)37l 1 Hfl 
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2. Hffitel ao|2|- €IS&o| ^Hx|fi| ^opl 7 ^ nil x|£o| o|=fe zjoj H7 |^ 
^□KJAI #e|o] i*k 


a $H 51*) &-# f- ^ A4H fig ^ofl m&l ^ A'4- ^ AS] ^ a 
$i#l ^a]-<^o1b1-ji«Vc1-. 

<yu>xl o_s F 6\) ^1^ 7\ ^ Si Igol ^ ^SSl 7§Al-c§ CL3. ol = olxl 2.^ i?' 

4 - if F 51 a ^i^l f A>f ols}-ul w. 





• oAlgdEltU, orthogonal projection) 




Efl°o^ °l-§-«M ^^Alxl 

1000°Ci 7>^ nj-g- ol ^ 4 - ol-g-^oj xl 

7l* f 4«fe 

EH°o^ ^ Al^4 TflA-llS. SAl/^S X\±Q 

AlA^, 71^ E|-f AlifjSl All 71-Xl ^eHS M“W 4" 51 
0 1# Aii^ ^8-^1, xiri-. xi 

AH^l, ^^8-xisfe ill 7H£) ^-xis ^ 

®os ^j^AlxH, *^XVX1^ 3 
ff-ai-i- #«flAi ^ ©^tl- © n I^Nx) 

w nflAil^ a ■ Ajf- 

xj-xl^ 6|mxl 'S^rXlS xl^oj, xl^ 

°1K1A1# Xl7l oflt-ixls «l-5-^. 

^°J= °Wxl^ 7lx o V i^*l t±IS}-oll <3^4 UJ-71 nflo-oll 

12 ^ y ll- *4c- ^4 7>x}^. 


^-5lM- 4^1-14 AlA-AHlAi si XI All A^ cflui 

xl^Ai ®r^A^2l 7>fxjol Xjji xl4xH*ol 7lf-#> 
f -T-ftSWl f-g-^cfe X o t^4 7fxlcl-. Eflotg ^4 
W °1MX1 IS- 91 ^Xll Jr^ fftfl ff<flu|xl A> 
-g-AS ®-^7flXl 313^4 4 ^ 514. 


U¥ H#£| o|sH 

SS • S|A|4S £o^l EHOfS Sim AIS4 01 

soil 4# ZL^AIOI H7|2| Ss» SsH wais°| 4 

am oisHewi SIB-Ife so|4. 

1. ^144 4 44 °W^ A v °] ^444 n 

4a>4 4-01-44. 

2 . 4^44 444 Ais 4W 4 4444 ^014 ^ 
444 ^ x>4 44x1-4444. 

44 A 1 4444 444 4^-4 4 V 4 3^1^ o°44. 
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0 4£!4 SSOI 4=40 IS 4 

ijo| S3 ogoj St 

sop, 4=401 ONS Stioft 


ea 1 


0 4id4 SSo| o|=fe 48 
3717*48^4 z»«z®4. 



ftftft S3 3^3 ftA|-<g# ft# i- ft- %o]jL, ftftftft jgft 3 

aft ftftS# 3ft-S a# ft-g-ftft. 


### ZLUft H §#3*l|oiM chi# #sho|ah 

(1) tflftft AG3 S3 EFGH 3S-3 3ft<g 

( 2 ) ft# BD3 S3 AEFB #£.2] SftS 

(3) ftftS BDE3 S3 EFGH 33.3 ftAfft 


-2-## a^ah ft°| ftft /aj- Sft 0 = 7 > 4 ^ 0 ] o)-u)JI 3] 

4! / 33 ft 3 A3 S3 a 333 SftS-i- ft Bfta # 
"fl, ftft W S3 a3 aft 031 tfl*H ZAOB-t ftft / 
ft- S3 a7\ ol^fe- ftolft-JL ftft. #ft l //a°i nfl, 3}4d l 
ft S3 aft-ft##-ftft H. 7 )#o°ftft. 


ftftl ft#3 ftftftHft-gft ftft ftft3 ftftH tflftft ftftjift 

4-#ft aftft ftft S3 ffOfl #ftft o]-u} AjH. AB o} 

S3 a 33ft ftftft# ft# A'B'ftft ftJL, ftft AB2|- 
S3aft aft #OftIL ftft. ftnfl ZAOA' = 0ftaft-ft 
OA'=OA cos 5, OB'=OB cos 0 

33#. 72 J 

A 7 B 7 =OB 7 -OA 7 = (OB-OA) cos 0=AB cos 5 
7)-ft33ft. 

3ft-^S3ft-3 3#ftSft. 

Sftgft ftO| 

id# AB°J S3 a 3#3 SAhS# id# A'B'Olah Sfcn, Sid AB3 @3 oft 0|=# S 
°) 37 g (9 am 5 13 

A'B'=AB cos 9 

!27| ao|7h 43 id# AB3 S3 a 3^3 §Apg# id# A'B'Olftjl if UK, Sid AB2f 
S3 ay\ 0|=# S3 B.y\7\ -f-013 A i B 7 =ABcos -^=4x-^-=2 


A 

I 




; 

A' 


145 


e aa^xiS, ahabc 

)|°s ATI ABC 


m 2 ^ AB3 S3 a 333 SAh§# id# A'B'oift *tn, ftft AB£h S3 <*3 o|## oil 

S3 371# 93.[JL ft mi, cl# #5h33. 


(2) AB=10, A'B'=5/2'fl nfl, 03 37] 


Q #S3 ^33aaft3 ftft-33 £o| ftft3 33131 c)|ftft #3#ft. 
A## aft ft ft-o| ft-ftft ABC3 3 3 BC3- S3 
a7> 3SH- "A, ftftS ABC3 S3 O' 333 ftft-ft-l- 
ft3S A'B'C'°I3 sl-i, S3«3 ABC# aft 
S 3°l ft3 37l# 0 z\il ftxK 
o|nn ft BC# aftfta ftft c?ofl SSft S3 s’ /?ft 
fta, S3 /53- 3ft AA'3 aft# A"33n ft3 
AA'B'C'^ aA"BC 

°lft. i ft A3lft 3 BC3I 33 ^rft3 Hfta ft 
3ft^ft3ft3(2)3l3ft3 

AftI±BC 

3ft. ftftft zAHA ff =(9o|H#. 

AA'B'C' = AA"BC = 4-BC x Aft! 



= |-BC x AH cos 6= A ABC cos 9 

7l-ft3ftft. 

ftftftaa #S3 al°l3a ftAi-33 ^3 A}o|ofl^ftg-sft^l-ftftftft. 

§Ah«s tio| 

Eft F3 S3 ff ft#3 SAIS# F'oiah 5 |u, Eft F# Sftsfe S30| S3 *3 o|^ 

# S3 3711- e. Eft F3 Eft F'3 ao» S3 S, S'o|am s|3 

S'=S cos 9 

ffiTI # S3 ff3 /S7h 0|^# S3 37|7| yOln, S3 9 3011 5i# yo|7| 103 Eft3 
S3 a 3a3 ftAhSS ao|# S'OISH §13 S'=10 cos -|=10x -^-=5 


1 



=EI ftA|g°| ## #n id#4 ftSS3 ftAhSS =?V 

4 37ii m. 

soil ( 1 ) ft# EG 

(2) S-ft S BA 

(3) ft B, ft D3 S3 EFGH 3S.3 ftA)-<go| z)ft ft 
F, ft HolHS ft-ft-S BDE3 S3 EFGH 3^3 
ftftS# ftftS FHE°lft. 


2 

#ai id#3 ftA|g°| So|3 ftidft S3o| o|## S3 

3.7 m =?m 4 3711 ftcK 


O a ABC 3 3a SIE S3 a 
31 SSftft S#E 
S'=S cos 0ft# ftrftaft. 
a## aft ft ft-°) B 

# ftftji S3 a31 SS3 
S3 /?# 3#3 ft ft ACft 
ftftft ft# Dft fta ft D 


A 



3 S3 a 34-3 ftft34-D41fta ftft 
AA'B'D' = AABD cos 9 
AB'C'D'= ABCD cos 9 
0 imi ft D7h ft AC 3ft| $i4ft 
S'= A A'B'D'4 AB'C'D' 


Soil (1) A'B ,= AB cos 6=6 cos ^=6 x J ^- 

b l 

(2)cos 6=^^ = ^^ = ^o]e_S. 9=^r 
AB 10 2 4 


3/3 


= A ABD cos 6 4 ABCD cos 9 
= AABC cos 6 
=S cos 9 


l. SSEftS SSffllEl 205 



























































4 

^SL\ £§°| aolfil- =L §Apg°| £0| AhO|°| 4711* 0|g 

44 suss- 4 smi 44 . 

*0|| 44ul44i 4441 444 4414 4#4 444 

J 6 2 +8 2 =10 

44 S-44 444 ^4#S, 444-4 444 ^II¬ 
S', 4^44 444: 44 ^444 4 4 444 444 
4: 04^1 44 

. (444 44 44) 6 3 

cos (444 444 444 44) 10 5 

S'=^X3 2 =9^4HS. 

9tt=Sx-|-4|a1 S = 15^ 

444 444 ^44 15*44. 


5 

mi\ £§4 ^o|4 a *444 yo| A|o|°j EMB o|g 
44 01^44 H7|* 45 ^ §A|4°| go* 44 4 SMI 
44. 

<011 44H BDE4 4 44 444 /24 44444 
£S 44^ BDE4 ^44 

j^x(/2 ) 2 =aJ 

S 44U FHE4 ^44y4^S ig 3 BDE4 44 
EFGH4 444 4# 04ji 44 

y =J y-COS (9<^]Aj cos ®=^- 

444 444 FHE4 ^4* 5, 444 FHE4 44 
BDES-4 ^44 ^4*S'44^I44 

c '=± X J1 = JK 

^ 2 3 6 
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§&£ 7 |i 


as a?! Sit a 

at. 




H 


B 





2 -t&3f naa s-g- -S-zM-folW at* 

(1) a ABCS! aMt a 

(2) aABcs!a*saa 


3 aa a aa -as abs! aa a an sw ss 
a a p°m aa a°ii ma -sas) a* o, a o 
<hw as ab°ii ma -taa aj-* Has aa. 

po=5, oh=4, ah=3«j m, Ma s°i* a 

aaa. 


4 naa as a^aaiaia aia-a dfs! 
aa aefb 7 ! o|-f-s aiaa 37 m- sa-s a ai, 

cos0s]£*S*Ha. 







7 

H 


B 




M 47 a 


im p.216] 


© *i-y, i g | 32 i °\x\ 2 k*ii 
¥ 424 4*1 ®7|| 


© *1*1, mdio| 0|*| s\7\\ 

¥ §24 4*1 ®7|| 


© A^AJOJ jga| 


© $<m<8 


3 

=ai 2424 2 &I* OISHSU, o|* o|gs|o| 

2S4 mm mm m swi 24 . 

eon po ±a, ohaab°ihs #424 3 

441 444 phxab 

#4^ PHO^ ^jzj-^^olHS. 

PH = y 5 2 +4 2 =/4l 
a ai-z^ APH-E. 4424-44-5-5. 

PA = y3 2 +(/4l) 2 = 5/2 


s/m/m 7ii 

1 

=si snoim a-]^ cm m 424 4*1 £ 7 ii* mm 4 

44 24. 

*0|| 444d DF4- JL91 444 S-AiH]^ S-A-jH] 
AB, S-AiH] AE, SA-l&l BC, £A-jHj CG, 5 a] 4 HG, 
S-A-jH] HE2] 671H4. 


4 

=si 2S4 gxra* oissfoi 424 34o| o|#fe 44 
37 is mm m 44 44. 


eon 22 DF4 ^4 AEFB54 2242 44 AF 

° 14 . 


441 224414 4 5244 zjoi* 44 


DF = /3 a, AF=(2a°]E.£. 


AF=DFcos 041 4 44 


cos 9= 


(2a 

(3a 


K 

3 


2 

=ai S44A14 Ai^ 4# m 444 44 SMIS mm 4 
SMI 24. 

eon ( 1 ) 4 ADEB, 2 BEFC, 2 ADFC 
(2) 4 DEF 
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148 |_ 


j/2/S 7|M 


g&S 7|g 


[SUET p. 21B] 


1 

=ai ms°| z^ths. o|sn§MI 44 

fiO|| £ EGH, £ AFC, 2 AFE, 

£ AFG, £ AFH, £ CFE, £ CFG, 

2 CFHS1 87^1^. 


=±t| 4444 o|SSH>j 4S4 zjo» 

mm 4 swi m. 

eon 44^dsl TgeH sl«H AD_lDC 
444 ADD 4 44444 °l-SAl 
AD=Js 2 + (/7) 2 =4 

444 44 ^ ACD# 44444°l-5-S. ^ 

°fe yX4X 2/2 = 4/2 

3 

=S| 44F4I 444 o|24* o|gs|-oi 

*l|2| 4n» 44 4 SMI m. 

eon 444 abcsi 

^o]7> 14o]HS 4# 

AMS] Z]o]i, 

14=-|-x4xAM 6 I14 

AM = 7 

3 

44 ABCS} 3g4 BCD7} o]si^ ol^A V Sl 3.717} 

olHS. 444^ #ol# 

AH=AM sin f=7 x ^ 

yXl2X^ = 14/3 


=S| *144 4201 0|=# 3* 4W 4 44 the} 

eo|| 44444 ACC, AGH. ACD 414 

AC o AH DG Aln3 

c °s < 7 = -— , cos p= —— . cos y= —- ° HS 
AG AG AG 

cos 2 a +cos 2 /?+cos 2 7 

([MY+((7+?Y+(j¥+7Y 

(J7W+?Y 

2(a 2 +b 2 +c 2 ) 



3^2} 4# A!]Ol| A] *H ^ E, G, H 1} 

^13ddAF,CFS A 

3 7H^i-7-sH5}. 


-2#1 3^2} 7>o| ABACS BCD), BD_LCD4 a} a 
1*H*1 AB=/7, BD=3 , CD=2/2^ nfl t 44 
4 ACD 3 ^ol-f. ^s}. 



© *]4, Sl*l 1*1 

gojoj 



0 Ah^Ajoj ^aj 


4-1*11 ABCD°M SLAjsl BC3 z)o|# 4 , 434 ABC 41 ^oj# 14 a} 
BCD3 12°W. 11 ABC4} H BCD7} o|ijL# ongzvoj 3 


3^2} 4 <>| AD=a, CD=6 , AE=cl 
33-!*H*1 3134 AG7} H ABCD, 

A 

AEHD, DHGC3 zfoj 37 )= z}z| 
o-, 0, y5}ji 4 aH i cos 2 ad-cos 2 /?+cos 2 /3 $; 

4-7-^H 5 }. E 


3^2} 31 443^ ABCD# 33 
4 AC#- 44 «H 344 3&31 
133 B3 ^1 ACD 3^-3 44 <g B'3 1 

CD 4] $%o) £114. H ACB4} H ACD 
71- 3#1 441 3.711- 05}3 1 trfl CO S 041 


D 

b — 



_/ 

H 







© 1 ^AJ 4 | 4 a] 

0|S2} 


© 34*9 



© 3*ks 


=fi| 3S°| SAfgS 0|SS}01 SLKH|A12| = §20| 0|i 

4 3}o| 3 _y\ m ^Li 


i ± PI Til SI 


n &c} 


eon 7 ^a}z}^ ABCD si 1 igsl 
#ol^. fl5 }3 §}2 

AACD=yDABCD=yffl 2 

44S ACBSl ACD 41^-Sl 
ACB'oli 

a ACB r =y a ACD =y X \d-=\d 



W4M \d=\c? cos 6»olHi 


cos 6=- 


a 2 +b 2 +c 2 


= 2 


SOS Z}S 
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[*H9 p.216] 


<L-£°] tb S.A]e)S] 7 i°]7} ^-g- 

^oflAi AC ^ P‘2]- DF ^ ^ 
Q°ll tflsH dd-g- PQ71- A]^r AC, DF^ 44 
nfl, Ad-g- PQS] 


2 -2-^ ^ A^^X-lHlAi CflZj-Aj BH^ ^ 

£ AFC2}- f^S^H]-. 



© *]*!, °j*i 2^i 
^ *]-{Ho| o|^^ zj- 


X]£j2j. gc^o] 4=XI 


-2-W Hf]*]- ^-°1 ^°]7} 15 m 91 ^#21- 
a]a1 £5.5] 2 ]cl 7]s]7\ 20 m?l 2]^d ■£ 

S7I- $W. °1 

7]Z)7\ 65 m°A B]a.^lA5. Z.S. -g-*] 
o|-g- £^j Afs-x]-^ £^?}- nfl^ g|v^ og 

Al-§-*Pt 3&Q ^ £S5] # ^oi* ^Heg 

C3-, A]A1 £5.0] 


^ Vo l ^U 0 1 Aflg| 

¥-& whi- °)^ si<d. x] 

^A|- 

°l-rc A^\ 3.7}7\ 30°°]ol 0.^7} 
fi| S=17V 124! nfl, xH9-e)-»! 4)4]* ^ 

°1=h 



© a^ajoi jgaj 


^Aiw.) 


*4® 


© *J*1<3 


sal SL*>IW 444 SS AhO|°| £[?«■ 0| 
5 mu, 44o| Sffloii 44^S SSW 4 SMI 
SM. 

SSI ACABD4S, (d ABCDUDEMA 
a AC_I_DH 

4^ AC±(4 BHDHas 

ACaBH .® 

AFABEflul, (4 ABFEUEHolHS 
af_i_eh 

44 A i AF±(4 BEHHas 

AF_lBH .© 

®, ©dW M±(4AFC) 


sal 4444 §a|» 0 |sH 44 °» SSSId 

mm 4 smi tw. 

son *®g-M aBC, BCADE 

°1-H.S. 4t4I4 AC_LDE 

15 mA 


i/m/m 





1 


sal 5 EKHIA 1 444 S3 4o|°| 4*1 44» oisshoi 
mm mm 4 smi 44. 

soil BF±AC«>ljl, BDAAColHS. ABDFaAC 
44-Al 4 P4BD 44 4°1-HS Aj-zi^ ABCD4 tflz]- 
AJ4 s. 444 . 

4*44 BDE^Ia] BF=i2, 

DP= = J^-a, DF=/3a 

ABDFct) AQDP°]HS 


AC:= IW+W-= 25 (m) 4 HS 
CD = y65 2 -25 2 =60(m) 

44 -Al 4 -2-4AS. A®!}- 4 44 

4 % 4°lfe DE=CD+CE=2CD=120(m) 



BF _ PQ 


DF DP_ 
a PQ 


°fl A i 


sal a§°| ^014 a §Apg°| ^o| Afo|°| mm o|g 
5|0| ^A 1 » mm 4 4^1 SAK 


nm 4 

..-©4-30° 
.--A'3'b°30 ,, A ---'''30° 


J3a J 2 


a 


I44-A1 PQ=^a 


son 44-44 ig4 4 s 
fi] ^Ai -44 A .444 44 
a ^S4 x^Al -44 44 . 

°ld1 xf 444 ^oit- 5, 3 

Ap§4 ^°11-S' 1 014^44 S'=Scos 30° .® 

a A^xl-4 ^o] 7 \ 12olHS S' = 12cos60° .© 

®, ©dlxi s= 4/3 


I. -g4Et!4 54 «|e| 209 



















































2 3ZE9a 

oia SBS0||A|fe q# LHg* xlEthcf. 

® SteSLKHW 34 sism 4W 4 44 W4. 
® 4fig4o||A| 4 3 AfO|°| qa» 4W 4 

44 wq. 

@ 4fi34o||A| aaq 4^4 4S34 4a 
: : aw a 44 wq. 

© aw 433* aw a 44 wq. 


sasai a3 



A|£ 4g 

oi gqoi|Aio| g 

°| 4a 

aqoiiAi w°i qxi 

4 aaqo||Ai a 4 qo|°| 

7ia| 

02 34°l 443 

4agq^|A1 qaq ms^4 

4 was 

was 

03 aq 433 

4figqoi|A1 aq W44 

asw wa 

gWS sioj ^a|| 



0| ££]* HH^Ai C|# jI|W«|)€S)0) MAh 

Aia §^|2| 5 fh» am a 
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£ 7 J4s 


4343 


y-g^-SS TqgfimS «®S| «2il» S 4= ffl£^ SS# °I@«B *°l *@ ?lg ®x]S 


*fe gsj°ll upl- gq|02| gii» geil ® 4 Stfe SS 41-S, W*(» 7|g ?|-s, c|-S 14 

E42I 'Sm ® 4 SMI «fe«® 41®, ?M8 epi4fe«fl 4I®GPS 41®), 44» ag«PI 41 
@ ss 41® gss ewai4. 

91g?l®°l @s)0]fe^®gs«4l« HlH43«fe4l41® flE°11fe@9 ?I]ES)-E)4ia Ell 
£7} °ian| a* i4Sl fl|£® t4m EIE ®o|°ll upW ®ff*!7|E «lte4| a feop} #1® 

250 km 3ES] 47| H|S4|®Ete4l|EJfE) «Ut32200 km 01®?1 flM|-X| SMt. E|E7>3B 

■4®4I®°I E|E»»Bffl: Efedl aqfeA®, 2*^^717^0(4114. 


4W& ^4 qxi- qqqq °iaqa w 
aq qqa 44 44* qqqq qxq-x 
a qqq qsq qoiq ^qa Wa4 3W 

w aqq- w-a *mi* 3 aa c 7 i w#4q. qa-q 
ao> a 444 aqq xqa waiw 
a 44a, 43 Aj-aa 43-44 4aq 3aaq aq 

4 a 44* aaqq 444 aaq aaH v 4 444 
°W Wsq qqa 3444 4 a 44 444. 
gps aqqa qqaaqq aawa aaa qqqq 
aaqq qqq-aa qq-a qwqaq, qq qaq 

44 oiq-q 430 ] ixqq. 

4 q^HHa qaqqa 4444 aaHlAl 44# 
aqqa qqq 444 aaq aa a* qqqaa 
aqqaqqq q^A-j qaqq. 


3 ?i 71^4 a# 


7|§ 

as 

i. qsaaqq 
qq q-aa °1 
qqa, a 4 
qq qq# a 
w a 5iq. 

4 

q-aaaniq qq qai- °iqqq a 
4 q°iq qqw aqa qwa -aww 
a qq. 

~5“ 

q-aaaqq 44 q-aw °iqqa, a 
4 q°i4 7iqi- aw a wq. 

q 

qaawqq qq q**. aw a wq. 

2 . qaaqqq 

qqq qqqq 

q-g-qq q-a# 

aw a wq. 

4 

qaaaHiq 444, 4444 qa«- 

aqa wwa °iqqq 444 444 
q- 4444 qaw aw a ww. 

~5~ 

qaaaHIW 4 4 44 4^ a44 
444 4444 4444 Ws* aW 

a wq. 

q 

qaaaHiq 444 444 444 4 

a ww a wq. 

3 . aq q^q 
aawaqq. 

4 

a4 W44wawawq 

X 

~5~ 

a44 4X4 4444 W°l7l- 444 

44 qqqwawawq 

q 

(x-a) 2 +(y-by+(z-c) 2 =r 2 W4 

a4 qqqqq 44,4444 wqw 
aw a qq. 
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14°II A 14 □-! 


• sisszkHw g°i mm it) i aw. 

• 2£|fig^o)W ^ *j A|o|o| 7)a» ^ sw. 


= -n^|A1 AHO| $|*|f OjCgTII LfEM-ll^? 


IK 2 #^ zlU^ 0 U= ora°| ^JSgoicK 

0 | 0 |^o| 2^4 7a 21“joj 
(2, 7, 21)5. L^LHSJDK C(# #^0]| « 

SKH MXK 

1. 344 5 ^ i7s°j 44 aa°5 

Lf&H-Hoi 

2. (1, 6, 47)5 L|£[LH 3J£ CHE! 441 44I-H24? 

*) A d o)o) ;*jo) 1*3** 4 &JL, ^ o|o^ ^ Or= 

-M44) M-ej-’i 4 ^ s)ch 

°l*ll 3^1 4*11- 43411 u o^°fl 413-3 0 d°Ke£h 

O ^33 ^-o] 3 0 <HH 35 3 

j&*fc All ^334- nil, 3 0 -a- 313, 33- 
4 433-S- x^, y#, 24°14 4-^, 0 l-&4- -f-S- 
4 4a#o]5i-ji 44 . 5 

3331 M-i-syflig, 

2 ^- 4 14! 313 3-i- z*3 3 
0144 JL, °l#s-f^- 0 ! 4a j S t d°14ai 44 . 

°14- 3°1 4^44 4i 5 S'd°l 441444 4fi44°l4^ 44. 



“Sot^^EPa 
SiiiL^anvs oi-yaan 

coooaco^caa. 

OOiOOS 

2^7^21^ 


J Moi- 




44°I|A12| WO| SUL 


4. 4-£144 1 £1 4251 42 44°11 
1 4*424 414 4 £34 44341 
44. 

5. 4*145124 ¥ 1 4 0 1S1 443 4 i 
^ 35134 4 1 a}o]°) 44# 442 
441 441341 44. 


AHS 42 §44 4s 


• 4So4 (®“^FhI, coordinate space) 

• o44*(?iEFell®!, coordinates in space) 
•P {a, b , c) 


B? BBSI o|sH 

*t£ 4fi • opg £143011 fiA|S 43 Sl 
4 4S* 4£34 gZKHWSl gt® £131- 
*S§fe 4S« 24§H £41 g)42 ao|4. 


*l£ =a 


® 4*1241 422 §44 11 241 44. 


1. (3, 5, 17) 

2 .144 64 4744 44 


© 4*124|Ai 34 4*1 44 4 SMI 44. 


@ 4*124|A1 ^ 3 A)0|°| 441 44 4 SMI 44. 


°0|W 

1 . 334*4 413# K>^s 4444 444-41- 4 
42 1241 14. 

2. xy, yz, 2x33 -f- Afl-ff-Tfl £444 14 4 
4—41 4444 Af-g-^- ® 5)7fl 44. 

3.44444 44 441 414411 £44 4441 

44 11441 441 44. 


sH 


O 42 44 44 441 £ 421142£S 4£ 
£ 4°fl 4141 Us 442 1 4£, 42 44 
44 441 2 4 05 ]a) 4 £41114211, 
.?/1£-hL o l-§-sl -5 1 bt 4 H^g- (x, z/)s 441 


1 44. 


£ °11 4444 1251 Ai 4 44 44£ 4 4 051 
a1 4 £41 All 1421 °H44 4411 4151. 
°151 41 5^42144x1, y^, zl^l4£ 24. 
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153 a 


^LH| SV A pofl cflsH A PI- *|MuL 

f/z^'S, xyWofl Aft *§ W- i §^°l xA, yA, 
zAft ?tM-b ^4- «W|S A, B, Ch}uI 
°H *11 A A, B, Ce] x#, yA. zA 4a-t 
AA a , 6, C^ul sfig *) pofl cfl-g-5)^ All A^S) £A| 

'A {a, b , c)71-^b||^1c|-. 

A|| -y^o] £a|.£ (a, b, c)7\ ^2| Sj- *j P7|. ^gflAlcj-. 

"HH &Q& «■ 3 P^ All A)^°| £a|^ ( fl , c)fe gijti t||-g-°| =lc+. 

°1 34=3 £*Hg- (a, 6, c )l- ^ PS| 31-4 *hS, a, A, c-i A|-B|| 

s 3 p°| X 2|-a, y4s, zft&ftz. lift. 

A Pfil ft&A (a, b, c) Bfl. A%& 7|ss 
P(a, 6, c) 

AAA M^ch 

J27| 2#^ *j§3*M|A| 2 po| £fS7f (4, 2, 3)« fl, 

§ poiiai xA, ym, 2^011 m?i 424 ** 44 a, b, cq 
2 43 A(4, 0, 0), B(0, 2, 0), C(0, 0, 3) 

2 2 P0||A| xi/SS, yz®3, zzSSOII qsj 424 If# Zf 
ZjD, E, FBfJL S|2 D(4, 2, 0), E(0, 2, 3), F(4, 0, 3) 




ESI 1 A P(2, 5, 4)0)1 CHSM cfs. go| 4s|o|q. 

(1) A P°M a?«HI AAA «■ 

(2) A P4W zx^ofl Ml€ AAA it 


ESI 2 S P(3, 4, 5)0|| CH8M q# sq qa» 4s|o|q. 

(1) A P3 zx^g^l ^ftA ^91 A 

(2) 3 P5| y4H| ISM ;*} 

(3) A P3 QAA tH«H A 



SfH §1*1*1 ^ AJO|Oj T|E|t OjCgTfl 7Of2If? 


1R 


2#= ZLg4 ^ q^^x||0||A| 2 E°] £fS7f (3, 4, 5)^ 
OH, cf§- s#0|| gsfOl fiAf. 

1. OTS|iK>»?SK>| £Af. 

2. 1S|a2g0|g5|O|M2|S0|*?5|O|aAh 



fill 4*l*j ?|e| ¥ S 
A(i,), B(ij) AK>|°Msfe 


5BSS ?l°| ^ g 


7|H|fe 

tt=Hx,-x,r+(v2-y‘) 


A A A(xj, y lf 2l ), B(x 2 , y 2 , z*) *H3 AA^AftA S*h 
zL^q- A°] -d-g- AB1- cfl4^dAS s)- 
jz. z| ^o| AAAm *M g l- 

A niq-ji^ ^qo|i qsH 

AB 2 =AD 2 +BD 2 = (AC 2 +CD 2 ) +BD 2 

Aft m 

CD= |x 2 —Xil, AC= |y 2 —yil, BD= |z 2 — 2 il 
°1HS 4S^2| JjL ^ A, B *H>|21 t|h|^ 

AB=y (x 2 —Xi) 2 +(y 2 —yi) 2 +( 2 2 — 2 i) 2 
Aft. 



°l*o v 4- ft%-ft Aft. 


^fig^KHIAI ^ 2 Af0|2| 7|a| 

^ S Ate, y,, 2 ,), B(j 2 , y 2 , zt) Afo|gj ?iq^ _ 

AB=V te—Xi) 2 +(y 2 —y,) 2 +te—Zi) z 
rnt\ ^2 02f 2 Ate, ft, 2.) Af0|°i 7|q^ 

OA=/xi a +yi 2 +2i J 

rfiTl ^ 2 A(l, 2, 3), B(-2, 1, 1) AfO|oj Tiqfe 

AB=y (—2—1) 2 +(1—2) z +(l—3) z =/l4 
S2 02f 2 P(l, 2, 2) Af0|°f 7|Efe 

OT=/1 Z +2 Z +2 Z =3 


1 

U4 0|sH 

=si 0|tnsm, g^o||A|q 2^1 sfa# 

4 SJ7|| t)q. 

*0|| (1) (2, 0, 0) 

(2) (2, 0, 4) 

*S • qEfziafA §a|# o|gsfo| qq 

asfe 4S4 23*171 4a^4K»|A| 4 A *)o|4 
4a» 444 Am AAm S7|| 444 4o|4. 

1. OB=yOA 2 +AB 2 =y3 2 +4 2 =5 


2. OB = 5°l-H.S. OE = yOB‘+BE^=y5 2 + 5 2 = 5/2 

2 

*SI KM 0 ISHSE, sam*|2| gs| ifa» =ft ! 

3 

=fi| 5ffi#ZKH|A| 4 A A)0|°| 7|B» 41 h 4 SM1 5)4. 

4 SJ7II She). 

*0|| 

*011 (i) A Pfil 2X^011 ^AA AA 

( 1 ) AB = y(3-4) 2 +(4-4) 2 +{0-(-2)} 2 =/5 

A Pfi] y2l-a2l AS-A ^71- E|HS (3, -4, 5) 

( 2 ) AB = y(-4-2) 2 +(-2-l) 2 +(2-4) 2 = /49 = 7 

( 2 ) A Pfil y^°ll AAA T^l^'d A A ft&A A P^l xA 

(3) OA = y2 2 +(-4) 2 + 4 2 =/36 = 6 

sq-zafss) ¥- 5 . 7 } «Vrfl7> qs.s (-3, 4, -5) 

(4) AB = y(-^-fl) 2 +{2a~(^26)F+{2Zi^(^2ffl)) 2 

(3)^ P A €^1 UsM ^l^'d ^P2]a 

= y (ffl+^)"+4(a:+^)- + 4(fl:+Z))- 

E A$-7\ 1 d t H7> qs.s. (- 3 , - 4 , - 5 ) 

= y9(a+^)-=3 |a+61 
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»n 3 C(S ^ rn A)o|°| 7|a|» ?SK»a). 

(1)A(4, 4, -2), B(3, 4, 0) 
(3)0(0, 0, 0), A(2, -4, 4) 


(2)A(2, 1, 4), B(—4, —2, 2) 
(4)A(a, - 26 , -2a),B(-6, 2a, 26) 


01 


= 3 A(3, 1, - 2 ), B(l, 0, 5)0IW 7ia|CH| x^f ?]£| 3 P2J S|fiS t 1 3|' 
oja|-. 

#01 ^ po| (x, 0, 0)44^ SpS 

AP=y (x—3) z +(0—l) z +{0— (-2)f 
=/x 2 —6x+14 

BP=y(x-l) 2 +(0-0) 2 +(0-5) 2 
=/x 2 —2x+26 
AP=BP°)—S. AP 2 =BP 2 

x 2 —6x+14=x 2 —2x+26 

444 x= —3°|HS. P°] (-3, 0, 0)44. 


P( —3, 0, 0) 


rn 4 c® bs» ^siojat 

(1) ¥«A(1, 1, —2), B(2, 4, 

(2) 4I|A(1, 1, —2), B(2, 4, 0),C(1, 0, 1)°M 7)bH 


DTI 5 M A(2, 2, 4), B(—2, 4, 6)3) yzBB ?|°| 3 C» All S)b BBS 

ABC7) BBBBi) nH, 3 C°l 2^ BSK>)a). 



6 ssm 2113) BO| A|2CHI EA|@ S= J|W A, B A)0|°| 
tJAII sib 7)a|* 2 S|o)a). (B, teBS V— ?Bj°s 2 
a)A) SJ20) feg *) B°1 BAII 7)3|t 500 mO|c).) 


414 y=2 

444 y=2l- ®<4 45144 x=l°l — 
S4Q4 4+4rQ(l. 2, 0)44. 


*si 4sS4oU4°j 

mm +i 


Ah0|°| 7)E» 0| 



^R\ 4fiS4^l44 + E A|-0|S| 7lE» 0|ga^ E°| 

mm mm + awi 44. 

*011 (1) 3 P4 4+4 (0, y, 0)44+ 44 
AP=BP4I4 AP 2 =BP 2 

(0 — 1 ) 2 + ( y — 1 ) 2 +{ 0 — (— 2)} 2 =(0 — 2 ) 2 + ( y — 4) 2 

°114 y=-j 

444 3 PS] 4+4 p(o, -Z-, o)°14. 

(2) 4 Qfi] mm (x, y, 44 

AQ=BQ=C(H4 AQ 2 =BQ 2 =CQ 2 
aq 2 =bq 2 °1+s 

(x-l) 2 +(y-l) 2 +{0-(-2)} 2 =(x-2) 2 +(y-4) 2 

<>114 x+3y=7 .® 

aq 2 =cq 2 °1 hs 

(x-1 ) 2 +(z/-1 ) 2 +{0-(-2)} 2 

= {x-D 2 +y 2 +{mi) 2 


*oii 4 cs] mm (o, y, z)m 44 m 

44 ABC 7} 44444-5-3. 

AB=BC=CA414 
ab 2 =bc 2 =ca 2 
ab 2 =bc 2 °i+3 

24 = 4+ (z/ —4) 2 + (z —6) 2 °114 

z/ 2 +z 2 —8z/—-12z + 32 = 0 .® 

ab 2 =ca 2 °ih3 

24 = 4+(z/-2) 2 +(z-4) 2 ^Ai 
y 2 +z 2 ^4y—8z=0 .© 

®-@# 44 

— \y— 4z+32 = 0, z = 8—y .© 

®m ©°ii 4 °®4 444 
2z/ 2_ 12^ = 0, 2z/(y-6)=0414 
y=0 +4 y=6 
z/=0°14 z=8, z/=644 z =2 
444 4 CS] mm C(0, 0, 8) +4 C(0, 6, 2Hi}. 


=H| 4+^40114 °| + » A)0|°.| 7)E» 0|g44 44D 

mmm + 5i?ii m. 
son 4+4 ofsii mmm 

4444 m 44 a, b si mm 444 4 °i 

4 514. 

A(7, 4, 3), B(l, 2, 1) 

AB = v , (1-7) 2 +(2-4) 2 +(1^3) 2 = /44 = 2/II 
444 4 4^ A, B 4°14 44 44 444 
2/n X 500 = lOOO/n (m) = /li (km) 
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x|a =a 

© ss°i m#*j4 Siam sw 

4 swi 44. 

© 4ag4o]|Ai -y#°| 4s* at) 

4 awi 44. 

(3) ^a*Z.KHW 44S4 44S4-I 4S» 4 
m 4 44 5)4. 


jH4 ■ tfso-l S2|n 

1 .4^44444 444 tfl^jq- 444 
4 ^■i I 8^ 6 ||*14 4 #o] 4444- 4 ^: 

44 snm %m om?n m. 

2.4-^444 444- 2 M 4 as ^A><g 
44 4 4^44 44 ##4 4444" 
4444 4 a# °]^-*}7)] 44. 

3. 444 4444 444 444 44 44 
4 444711 #4. 



U4 **s| o|sH 

ft* ^a • 4ag#o||Ai°| 444 Ho|2| 44 zl §Apg 
4 so 14 44 #S# Da, #aS 40 ||A|o| LH4S4 4 
44* o|g5f&| 4a#4cn|Alo| 444 lh#»4 444* 
444 4S* 44§H S71I §414 S0I4 





1.4 4 A', B'^rxy^'S 44 44-HS. 

A'(l, 1, 0), B'(4, 4. 0) 


# m '. n(m>0 , n> 0 , m+n)SLiL 4444 4 Q 
4 4-i (a:, y, 2 )# 444 4 a]-. 

41 4 A, B, Q4 xz/^4 4s4 ^< 3 # 44 


2. 4^44444 444 4°14 44- n 4444 4 

°14 u] 7 ]- 40 a g 

AT 7 : FB 7 =AP : PB=i: 2 


sH s 

O 44 AB4- 444 P# xz/44 4 s. ^ 4442 } nfl > 
4444 44 A'B'-t 4 P /o l 4444 44 4 s 
44. 444 4^4 44414 444 4444 44 
44 1)1444. 


A'Ui., Vu 0 ), B'{x 2 , z/ 2 , 0 ), Q'(x, y, 0)44. 
AQ : QB=A 7 Q 7 : Q 7 W=m : n 
olHS 4 Q'4 44 A'B'* 
m : kIS 4444 444. 

0 I 4 41 4 A', B', Q'4 xy 
44 44 4 ahs 

mx 2 —nx 1 

x —--- 

m—n 

_ my 2 —ny 1 
y m—n 
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DRV71-X1S 4 A, B, Qfi] 44.2) 

^4-^ °l-8-*M 3 Q4 24a* ^44 

mz 2 —nz 1 
z — 

m—n 

4-4-4 x] w. AB-H m : fzA-sL 2)Jfej-^- 4 Q2) 2)-j£4- 

„/mx 2 —nxx my 2 —ny x mz 2 —nz 1 \ 
a m—n ’ m—n ’ m—n ) 

1 

=fi| SlfiSZJOM LHg»4 £|gw°| AD 

4 si4 m. 


2 

=51 S)figLK>IW2| £S°| XJ0» AW 4 5411 SM. 


soil 3 (2, 3, 0)4: 44: AC 2) f^o]o£ ;§ C2) 2)- 
A-t (a, b , c)5]-3- 44 


34a _ r, 44& _ 

2 ’ 2 


^±^ = 044 


a = 1, b= 2, c*-l 

444 4 C2) 2)-S^C(l, 2, -l)olHS 
BC = V , (l-2) 2 4(2-5) 2 4(-l-(-l)} 2 =/l0 


= mi /i\4 lx442x 1 1x542x2 Ix642x3\ 

s °" (1) ™-142-’ -142-• -142- ) 

olHS P(2, 3, 4) 

/o\ r\( 1 x 4—2X 1 1X5 —2X2 1 x 6 —2 x3 ^ 

1-2 ’ 1-2 ’ 1-2 ) 

4-H-S Q(-2, -1, 0) 

(3)M( 2+( ~ 2) , 3+( ~ 1) , ^±0) 

o]B. 3. M(0, 1, 2) 


3 

=H| 44S4 4^l#44 zmm AW 4 441 W4. 

son 4 C2) (a, b, c) 4-3- 4-4 

2404a „ —10444 b , 44 (—6) 4c 

3 ’ 3 “ ’ 3 

414 a = 4, b=— 6, c = 2 

44-4 4 C2) 2fs^C(4, -6, 2)44-. 
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am a 0 ^A 


iEI?! a|e =a 



© am a# sm, am mmm# a# a 54^1 

SW. 

© am cf o^]cH|Ai #AI°| mm yx|#o| zj 

o» a# a mm mm. 


1. m-saaHimm am m-mma m^m^ii 
mm ^m amm# m-a* mm# °m 
mi mm-. 

2. aa mm mm ma m ma mmm 
a# am a# mmias, m* ami mm 
amis, m-ma a mmi mm. 


ua ram o|sh 

• a amm aoM am am# m 
aamm mmm mmaa# mi a mm ma 
mm amms mama*! sm gog 
m am mam# oishsmi ama moim. 


-□.01 dhXjAl 
■ 1 O O “1 

• ?2 | ss*b sit 4 an 

SfH§Tt*||*| 7«| ufw<M° OftgTll 74ft? 


If 7 ss niM as itaezKHl Bfx|»°l zjoph toy s a 

sjai g# ggoi sa oa a*isem *a, s 421 aa 
a a# p(^, y, i)jb st n, c(# asoii asiot act 

l.ol TM r»3g o1og Xj-=CH ctcH° 01^ a§0| E|S71? 

2 . as opa ao» *, y, LfEimoi axt 


#?WW Hr 44 -2_£Jf4 4144 444] at 44 4»]-ft 44 J 1 44 o]nH ^ 
4# t-4 -?4, t-4 44444 * °i-& 4-s* *4 44f- o i4-^ *4. 

4S4-44W *4°l 4 c(a, b, cr)°lJi, 44-8-4 zlo^r?! 7-4 4-44*7- 
*H Ji*h 

*44 444 4-§-P(.z, y, zlat-^-Sra CP=J-°1HS. 

■I (x—a)'‘+(y—b) 2 +(z—c) 2 =r 
°i4. o) ija 0 ^# oqt-g-sva 

(x-a) 2 +(y-b) 2 +(z-c) 2 =r 1 .® 

°14 

4°-£4-44®*4*47l-fe4P(;i:, y, z)fe 
CP=f-°|H3-4Pfe*4°l 4C(«, b, cjoljisvxis.a z}o]7}r°l 4 441 314. 
444 4-44 ®**4fe*4 4-44°14 


o 


ol4*444'S4*4-44. 

ip.O| Hh*HA| 

#^joi c (a, b, cioui, ^o|7 \ r °i am ysma 

{x—a) 2 + (y— by+ (z—cY=f 

^si g^joi ssom, yxi#oj ^0|7jr°j am ysma 

x 2 +y t +#=r i 





1. a 

2. ma opm ama mm o(o, o, oim- m p(x, y , a 

A^im Tjeim-m-sHs 
op =[¥+7+7 



o mam- mm ma°ii am- am maim# a# a aa. 
(Darn ( a , b , c) a>mi-m #m ry\ am# 
ma 

^ (x—a) 2 +(y—b) 2 +{z—c) 1= f 

(2) m-smmmi mm# ma 
mm# ma 
r= iamm ^m-^i = im 

olHS 

(. x-af+{y-b) 2 +{z-cY 



©^^mmi mm# ma 

r= iamm xm-si = \a \ 
olHS 

(x-a) 2 +(y^b) 2 +(z~c) 2 

=d 

mm# ma 

r= i amm =\b\ 
olHS 

(. x-a) 2 +{y~b) 2 +{z-cf 
=b 2 




o) m#m <3= # m a, Bm m-im- amm ma 
(am am)=(Mm #m)=u, b, m, 

(mmam mm )=\M=r 

•¥ (x-a) 2 +(y-b) 2 +(z^c) 2 =r 2 


216 z@ 






































S7| gyo| c(3, 2 , - 4 ) 0111 , ao|7tsei ^s) 8WM8 

(x-3) ! +{y-2) ! +(z+4)’=25 

&yoi aaom, 6«»£i ho\h <°! ^si as-i!@ 
x 2 +y t +z > = 16 


» J» 1 qg?°l agi|«^t|cjEK 

<DS4MC(l. -2, o)»]3i, zJ°]7V2'a^ L 

(®-§-S°lC(l, 2, 3)°K 

(3) -^^A(2, 3, 5), B(6, 5, 3)* «Hr ^ 

(4) -§-S°lC(5, 1, 2)«lJL,iy>8^ ^SRr^ 


<i A 1 +B 2 +C‘—iD=0 
o|E&gij<Dg§ 



m 44^14. £ 

A 1 +B lj rC-W<0 
O|0 QM e»A|?|fe 
#*x,y,zl£*HS|*lfife4. 


^ (x-«) 2 +(y-6) 2 +(z-c) 2 =r l ^m*W 

x 2 + y 2 + 2 2 —2ax—2by—2cz +<z 2 + b 2 + c 2 —r 2 =0 
014. °}7H -2a=A, -2 b=B, -2c=C, a 2 +b 2 +c 2 -r 2 =DS- ^o_4 

.r 2 +y 2 + 2 2 +Ar+i?y+C,z+.D=0 .(2) 


4 ^ol 44 

<$°^x, y, 20 fl 0144^^1 ©-i-4-4xii^-oi ^ 4^44 

L.AV,/ ,5V,/ , CY 4 2 +£ 2 +C 2 -4Z) 

I x+ t) +V+t) +V+t) =- 4 - 

°|HS A I +5 ! +C z -4D>0°]'a ® 4 -^go] (-4 


B>7|-§-2J z)o|7l- M'+g+C 2 4 D oj ZJLS. 1+Ej-ilrJ-. 



x’+!/‘+z’+6j:-2»-4z+ 5=0S 0)52 S8S L|-EMtx| ojs[oja,. 


» 0 | j:“+y , +z , +6zi-2y-4z+5=0-i-'aWS (x+3) ! +(y-l)"+(z“2)’=3 I 
"}aM tBS Mil'S- -f-il 0 ] (-3. 1, 2)<»)3I ZJe>l7> 3"il zp-B- 1-l-zM-ldi 


SI ■§-H°l (-3, 1, 2)»|3I®X|»<>1 aol7V3»Jzji 


m 2 0^23 ,r ! +y 2 +z J -2;c+4y-6z-2=0S 0® £BS LfEmfeXl afsfojah 


(4) 4«fe 44 4x11-21 zJojs. r a|-j7 44 

421 4 x^x 1 4 

(x-5) 2 +(y-l) 2 +(z-2) 2 =r 2 

as 11 4 214. 

°H °1 01 44 

4 x 11-21 il 014 2014 . 

44 x 1 444 44 4444 
(x-5) 2 +(y-iy+(z-2y=4 


2 

=fil 444 444* 4444 (HE 4 
4414 a® 4 2MI m. 

#0|| x 2 +y 2 + z 2 -2x + 4y^6z-2 = 0-§- 1 
(x-l) 2 +(y+2) 2 +U-3) 2 = 4 2 

44 -xi 44 x 1 HVX^A ]4 47 O 01 ( 1 ) - 2 , 3 ) 
°lji SVxii-ai 2 H 7 H 2 I 4-4\H4. 


1 

SSI 42| a h 34* 4D 1 21711 44. 

S 0 || (D^H C(l, - 2 , 0 ) °1 al, «}xll-2l z]ol 7 l -2 
21 ^21 ^44 
(x-1) 2 +(i/ + 2) 2 +2' 2 =4 

( 2 ) ^xlol C(l, 2 , 3)0131, ^-§r X14-HS ol 44 u> 
xll -4 z]ol4 yi 2 +2 2 +3 2 =/T4 

451 -xl 44142I 4x^44 

U-1) 2 +(i/-2) 2 +(z-3) 2 =14 

( 3 ) 44 AB21 4401 44 4I0IHS 44 414 4- 
S 1 ( 4 , 4 , 4 ) 014 -. 

a 44 4 x 114 1 °11 4AB °1 h.s 

4y(6-2) 2 +(5-3) 2 +(3~5) 2 =/6 

44*1 444 44 4x144 

(x-4) 2 +(i/-4) 2 +(z-4) 2 =6 


Xl/E/Xl/S 

421 X|#4 4114 4fi4 
AC^!, y x , Zi), B(x 2 , y 2 , z 2 ) s ttH, 44 
dh§44 42 o|o| 444 4 P ( Xi Vt z ) 

oil 444 AP±BP=00|4. 

Eigoil 

AP=(x—x,, y—y u z-Zi), 

BP=(x-x 2 , y—y 2 , z—z 2 ) 

0|M^ 42| mil 414 44. 

(x-x,) (x-x 2 ) + (y-yj (y—y 2 ) + (z-Zi) (z-z 2 )= 0 
0|41 S4 X|#4 SJ 1 S A(Xi, yO, B(x 2 , y 2 )2| 4s4 
44 S KH2| ®2| gf§A| 

(x x,) (x x 2 ) + (y—y,) (y—y 2 )=0 

* tmi ^ 1214. 
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5H^ 

O 9 7HS] 9# 4949 944# 91 7fl9 
99 1-8-43, 9 7fl2] 4 * 9949 9 
44# Ml 7H21 99 3J.fi.44. 

Ml 7HS1 99 #994 49 9 -^ 9 ^ 9 
99 #S #al #4. #, #4 999 
x 2 +y 2 +z 2 +Ax+By+Cz+D = 0M1 Ml 

44 9# Ml 9 9 4 49994# #9 
A, B , C, £>4 4# #94. 


3 

=ai Ml rn 94# #4 994* #1 4 si 
Ml 99. 

= 011 #4# #4 994# 

x 2 + y 2 + z 2 + Ax+By + Cz + D = 0 943 

44 ^94 94 4 S# Ml 9 49 9444 
A=- 1, B=- 2, C= — 3, D = 0 
44-4 444 44 4444 

x 2 +y 2 +z 2 —x—2y — 3z = 0 


4 



O °H*fl f\9 Ml a 0(0, 0, 0),P(1, 0, —1), Q( —1, 2, 1), R(l, 3, 0)* *|l4b #°| ^3*® 
^31014. 

# 0 | #4# #4 994#x 2 +y 2 +2 2 +Ac+£y+C2+.D=094-3 *HS 
Ml 4 O, P, Q, R 71 - 9 41- ^IM-hs. z}- 99 4 -si- 994 $ 

A= 2, B=—4, C=4, Z)=0 

4-4-4 #4# #9 4444 x 2 +/+2 2 +2x-4y+4z=o 

S x 2 +y 2 42 2 42x—4y44z=0 


ran 3 Ml a 0(0, 0, 0), P(l, 0, 0), Q(0, 2, 0), R(0, 0, 3)fi *l4b 42| W>|H|-. 


4 x 2 +j^+ 2 2 —2ax+2y—4z+5=00| xyg^Oll SI? H, ^4 «2| S® ?t\0\E\. 



^ 3 A( —1, 0, 0), B(3, 0, 0)91*1 7l£|°| *|g°| HOI 10°£ SJgfl £ P(x, y, z) 
7\ ZLafe £go| J^3!°]*l 




as] ’EM WM 4§* SB18H m 

tf*|g°| lj0|7) 6400 km 21 S£® #9 SSfotn, °J£9 
-goilAi Alston MLHb £W4 4-id-°^ S^S^jsi f! oH, o| £@ 
$\m\M £W4 4^314 m *®s£ 0|=(Mi! 4§4 ®>|ch 
0| ^4 *144 xy§£4 4MA1 ^7|fe S4 Itn, £j°| #4I°I ^ 
0|7h 6400/3^, H°| #£J°| S|5E7|- (1280, 1400, 0)SJ nfl, *l#9 
#^°| 2 43KM4. (a *144 2444 44014.) 



=ai 93S94 ¥4 99 9MW o|g49 #M» 

4 94 94. 

# 0 || x 2 +y 2 +z 2 — 2ax+2y— 4z+5 = 0414 
(x-fl) 2 +( 2 / + l) 2 +(z-2) 2 =4 

44-4 o] ^ #99 2 ^ S7 |. ( flj _ lt 2 )93 4:4# 
4 994 ^94. 

°1 #4x2/94M1 4444 

a = 2 


49 UP 

SMI S|£| *£414 4 **0||4 7HE.|°| A||*°| ®f 0 | 99 

4 94 9tf0| =77\ a§ 494# SsH q°m 4 SiMI 5)4. 

w0|| PA>PB 2 =104-H-S 

x 2 +y 2 +z 2 — 2x=0, (x— l) 2 +z/ 2 +z 2 =l 

44-4 9 P4- ^.4# #94 (1, 0, 0)4^2 49 

#4 94419 # o 14-. 


E)S! 4Ml 

#9 D944 #9 4949 £MI* o|SS)oj #9 
#99 9fi# 4 4MI 49. 

#011 99#4 994 640093- #94 («. b, c)9 

#4 9944 {x-a) 2 +{y-b) 2 +{z-cf= 6400 2 

9 44.27/944 949 99# 9# 2=09 49s.s 

(x —a) 2 + (//—Z)) 2 = 64 00 2 —c 2 

9 9999 499 94 9944 99994 94. 
944x2/944 944 99# 94 999# 
(x-1280) 2 + (z/-1400) 2 = ( 3200/3 ) 2 
#, a = 1280, 6 = 1400, c= 132001 

444 #4# 944 994 4s# 

(1280, 1400, -3200) 


21B z@ 
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[s«a p.217] 


1 


A#®- a* 4*iSi<HA) 4 4s 
* ^sH4. 


z F 


© ^7J0||A1O| XJO| ihi 


2 


^SA(l, 1, 3), B(2, 3, © •S3°l*12| wo, Iha 

i-l- ^-sHe)-. = a j+oisi 7 )a 


3 P(-l, -2, 6),Q(2, 2, 6)0] JR(a, b, cH 43 SI 

a+b+c°} tf*^*Mzh 


© Aj^o| L|) £|ijl*j 

4S4S4 


4 41 4 A(2, 3, 1), B( —2, 3, 1), C(5, 0, 2) °I1 t||*H © -y£4 4*4 

(1) AB-fi- 3 : IS 3 P4 Q&. 

(2) AC* 3 : 2S 3 Q4 2fS 

(3) *^-PQS] 


5 4£ u o^^°l M«Wfe 2^4- «44-§-4 ^ol* ^Me^. 

(1) x 7 ‘+y i +z 2 —2y+Az— 4=0 

(2) x z +y z +,z z +6.z—4y+9=0 


3 

=ai 4fi*4oi|A1 4*4 #44 sksm *D 
* SMI iW. 

eon ^R(fl I 6,c)**^P(-l,-2,6), 
Q(2, 2, 6)4 f^oiHS 

r(|, o, 6 ) 

H+M a=\, b = 0, c = 6 0 1-ELhL 

, ,, 13 

a+b+c= ~ 2 ~ 


4 

=a| 4fiS4oi|Ai 4*4 4 “44 4*44 
*t) 4 SMI 5)4. 

eon (i) 4* AB* 3 : is 4*4* 4 P 

p /3x(-2)+lx2 3X3+1X3 3xl+lxl\ 
V 3+1 ’ 3+1 ’ 3+1 ) 

4-&S P(-l, 3. 1) 

(2) ** AC* 3 : 2S 21*4* 4 Q4 4 

a* 

q/ 3x5—2x2 3xQ —2x 3 3x2-2xl \ 
* 3-2 ’ 3-2 ’ 3-2 J 


W/2/& 7|i 

1 

=fil 4fi**o||A-] 44 Qsm AH' * 51711 44. 

eon 0 ( 0 , o, o), a(4, o, o), b(4, i, o), 

C( 0 , 1 , 0 ), D(4, 0 , 2 ), E(4, 1 , 2 ), F(0, 1, 2 ), 
G(0, 0, 2) 


2 

=H| 4fi**o||A1 * 4 A(o|4 71 a® *D * 0(711 44. 

eon 4 P4 4-i»P(o, o, 2 ) 4 ^*^ 

AP=BPoH4 AP 2 =BP 2 

(0 —1) 2 +(0 —l) 2 +(z —3) 2 

= (0 —2) 2 +(0 —3) 2 +(z —4) 2 

ofl At) 2 = 9 

4-4-4 1 P4 4-i*P(o, o, 9)o]4. 


°1—S Q(ll, -6, 4) 

(3) 4* PQ4 *4 M4 4-a* 

^ *4 

olHS m( 5 , -|,|) 

5 

=fll *44 444* 4S44 *4 #44 4fi4 4x|# 
4 *W * 4711 44. 

eon (i) 444 x 2 +e/ 2 +z 2 - 2 ^+ 4 z- 4 =o* ^4-4 

x 2 +*-l) 2 +(z + 2) 2 = 9 

* 4 -* *oj+i 4*4* *4o] (o. i. -2)oii «> 

41-4 4471-34 * 44 . 

(2) 444 x 2 +e/ 2 +z 2 + 6x-4z/+9 = 0* 4444 
(x+3) 2 +(z/-2)+2 2 =4 

4-4-71 *44 444* 444 (-3, 2 , o)4n 4 
41-4 4471-24 * 01 *. 
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S/y/S! 7|S 

1 

SS| 1SS40U44 4 4 AhO|°| 7-|E« 0| 

gsra ^S4 494 s 4D 4 44 m. 

« 0 || 4 P2] 4ifP(x, y, z)2l-ul 44 
PA=2PB°lHS PA 2 =4PB 2 

(x + 2) 2 +(t/-3) 2 +z 2 =4{(x-3) 2 +7/ 2 +z 2 } 

444 x 2 +y 2 +z 2 —y-x + 2i/+-y-=0 

2 

ssi 9a49o||Ai 9g°j £H9# 41 4 
44 14. 

mow P( 2 , -3, -4), Q( — 2 , 3, 4)4S.S 
41 PQ# 2 : IS 4141 4 Rs] 2 j-si 
R( — 6, 9, 12)44. 


3 

ssi ^fig^oilAi 94§°| 44gl2| 
m 4# 4 44 m. 


son 44441 ABCD4 si s >|44 z] 
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1 A(—2, 3, 0), B(3, 0, OH ifl*H PA : PB=2 : 1#?V^2.17| ©-jKHMoi wo| ^ 

■eU) ^ol-b^ P7>o.;q-fc s$ a] HW-fr^SMiih ^ a aioisi thhi 


2 ? A(2, 3, ifl*M ifl i 8°]-g-'a ; a*Pi^s>2., 3 A-B-yzsg'S © -*d^2| mg-wil 2|gw 

«H q|*H 3* Q2)-Ji S nfl, -a«. PQ* 2 : la ^S-sHr 3 R 


3 4] $ A(3, 2, 1), B(4, 6, 10), C(a, 3, 5), D(7, b, 2)*3f5!^AS © A1 “,£| m|LXj2|- fi|JjLW 

Ste 4^ ABCD7)- 1- nfl, BCD 2 ) -?-7||§-asJ 4 a”* 2 * “ 7| l«l 

**-T L «M=h pa-, a>0 , b>0 ) 


4 3 A(2, 2, 4)* acfl^oi 0^|B o »jA] 

27l°14. “H¥?S| H J4l» 2 J z)°13 'B-*7-sM4. 


5 ^ (-2, 3, 7)<H|A)^-x 2 +y 2 +z ! -27:+4y-62-4=0oI|a.A^^i!]zj © ^e| »^*| 


44 7/244. 

AB 2 =AC 2 oM 98=( fl -3) 2 4(3-2) 2 4(5~l) 2 
(a —3) 2 =81, a~3=±9 
a>04-H-S ff = 12 

AB^ADlli 98=(7-3) 2 +(6-2) 2 +(2-l) 2 
(6—2) 2 =81, 6-2=±9 
6 XH-H.S 6 = 11 

B(4, 6 , 10 ), C( 12 , 3, 5), D(7, 11, 2)4SS 444 
BCD4 4444S] 4*4 (-f-, -f-, -^-)44. 

4 

mm X7/SS, yz%^, 2x334 §A|0|| 944 1°| 1 *|m 

2| So* St) 4 44 44. 

SOU X7/44, 7/234, 2x3441 1441 ^JL 441 
2] 144^4 42] 4444 
(x±r) 2 4(7/±r) 2 4(z±r) 2 =r 2 4S lf-§r 4 514. 

4 4 4 A( 2 , 2 , 4 )* 444 44 4341 


(x-r) 2 4 ( 7 /-r) 2 4 (z-r) 2 =r 2 

4 4344 4 A( 2 , 2 , 4)1- 44-ss 

(2—r) 2 4 (2—r) 2 4 (4—r) 2 =r 2 
r 2 —8r412 = 0, (r—2) (r— 6 ) =0 

44-4 4 42 ] 44111 44 2 si 6 °]hs 4 42 ] 
4442 ] ^44 H844. 

5 

SSI 421 9421 1 J 0 » 41) 4 4711 44. 

soil 434 x 2j ry 2 +z 2 — 2 x+ 4 t /^62 — 4=0! 434 

4 (x-1) 2 +(t/+2) 2 +(z-3) 2 =18 

44 42 ] 441C4s44C(i, - 2 , 3)4s.s 

AC = 5/2 0 ]-2. 

444 4 A( — 2 , 3 , 7)44 4 

4 2il 344 331 P 4 s 4 

4 444 444 444 

Ap=y ( 5 / 24 —( 3 / 2 ) 2 = 4/2 
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[*H9 p.218] 


• Q(2, 4, -3) 



#4H ^ A(0, 1, 1)013., >£*l-§- 
3 ^017)- l«y ^o) y Z %# °]o]l 
“I *44 8P4-8Q(2, 4, -3) 
*44 444*l*a*4*l44. 


4**&44 4fl * A(6, 2, 10), B(4, 2, 6 ), C(8, 8, 6)4 44. zx*§ 
■a 44 8 p, 44 3 Q4I 444 AP+PB+BQ+QC4 4*a 
**444. 


* 8 A(—2, 5, -4), B(a, b, c)°1] 444 ^ AB7)-2:yaa4l 44 
4 l: 23 4 * 43 , z*4 444 3 : 23. 4-&443 4 4, <z+i+c4 
a* ¥444. 


4 ¥ zAy’+z 2 — 2 azr+ 2 y—26z+5=04 2^*44 3/2*4°!] ■ 

34 4 44= a, 64 ft* 4* 4, a+64 a* 4444. 


44-8-4 *44 44 6. 8 , io°]3 43 
4*4¥ 4| ¥7) *4 cz 4a ¥4 S4. 
41 44 ¥8* 44 P, Q, R4-3. 4 a, 
444 PQR4 -¥-a-S‘8 G4- a a a 4-4 
4 44*4444. 



© -g-a°l|44 851 41 
3 a A|0|2| THEM 


© ^-7K)||A10| WOJ 
# g A|0|°| 7la| 


© Ai“.0| Lfl £| tj.*] 


¥H *4 ©¥51*84 


© 44 *84 


a 3 csi pi^-i- oihi- 

3 ^ C'(8, 8, —6) 

QC-QC^Ihs. 

bq+qc=bq+qc 7 >bc 7 .(D 

®, ©*11 Aj AP+H3+BQ+QC>A 7 B+BC 7 
iVB+BC 7 =20°1-H-S. 2l#&+r 20 

3 

mt\ ^fig^|A1o| 74£°| LHSS4 <2|£E 

* OISSW SAIH SH^e 4 SMI 5W. 

#o|| ^ ABt- 1 : 23. xfl£«Kr ^a]- 

6 + 10 c —8 'i 

3 > ~3~• ^r) 

°i ^21 ^iss c=8 

A]# AB* 3 : 23 S^Sfe ^2] 

(3a + 4, 36-10, 3c+8) 

°1 -rl+l ^oln Sfl= _A 6=4^- 

n]- 2 }' A '1 <z+6+c=10 

4 

m±\ 2lS#^0lW xy9E4 2/2S301I §A|0|| 

+2| ^S+I* +# 4 SMI ++L 

#011 (x-fl) 2 +(z/ + l) 2 +(z-6) 2 
=ffl 2 +6 2 —4 


S/El/S! *13 

1 

=H| ^fi^+K»|A|o| = M Aj-01°| 7iE.» 0|SS|O| SAIB 

SH^Sf + SMI ++1. 

#011 3 Q(2, 4, -3H>H z^^l iflfl 4dd2| ^ 
Q'<>13^3*1-^ Q'(0, 4, -3) 

AQ 7 =5°lal AQ 7 -l<PQ 7 <AQ 7 +l°lS-S 4<PQ 7 <6 
BQ= v QQ 72 1 PQ ,2 <>lH3 +#+ *)£&£ 
J¥+¥=f20 = 2{5 
2 

=fil £lfi#AM|Ai°| + * A|-0|0| 7iE» 0|g8|0| SAIB 

mum + smi ew. 

#0|| 3 AS] zx^i tflflr A'C>1©J1 ^ 

A'(6, -2, 10) 

°M AP=AT^1-H.S 

AP+PB=A 7 P+PB> AB .® 


°1HS ^71- (a, -1, 6)ol3. i+l 

*11-2) 2]ol7>y fl 2 +6 2 -4ol©. 

°1 ^71-xz/^^l 6 2 =a 2 +6 2 —4 

a 2 =a 2 +6 2 —4 

a> 0, 6>0olS.S. a= 2, 6=2oflA-| « + 6 = 4 

5 

=fl| mg+MIAI +°| s^lie SHStt 

+ S171I A+l 

#o|| ^ig a# x^iSAS ^3 All a 

¥ Ail ®2l ^A1^ AAlHa u b u 6), 

Q(tf+ b 2 , 8), R(fl 3 , 6 3 , 10) AS ^4g- 4^ 

Ail ®7> Ais 2l^§>3 xz/^'S'dl ^HS APQR 
21 +All#A)o 1 lAi xy^^l-Alfi] 4l5lfe APQR21 ®7ll 
#4121 zi hasj-^ch 

rq-Hl-Ai Aj-ZV^ PQRSl ^711^41 G2} ^ a A^olSi ^ 

Hi A. 6+8 + 10 =8 


I. #+ta| Ei 2 S1 





































3 SZ.KSIE1 

4994 

oia gBSoiWfc cm mg# x|S9cf. 

© #9999 IS 93, 999 5 ^ #£|, -y 
*4* 4 4 99 99. 

© 4 #9999 LH^°| 1# 43, OH 19 

4 2MI 5W. 

@ #3#901|A1 WlBi* OlSSI-Oj 999 uwai 
* 4# 4 941 99 . 

@ 9fi#9oiW W]Ei» OISS^ ##4 4-1 
994S 19 4 941 99. 
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IWI 


WW21 199 <mc\°\ lH9 

DM?!(methane)S W 0SK=i Bft® § 7® 7Jcffi ejsim 6® 

7}?® 71^0]^ LNG)2) ^®go| 

q-. ewi ch, 91 offi ©q-ai ^2Lfe m @7Hc)7f wrasnet g#* 
vis. zi-aafsqi 47iiai 4*fc axKH)7f m *m afe ^mn uraieie 
at agaf m esn «*» m s(@7is *@*13 qg® q 

m@®«sfe6i],Di|Eiia©^ife# : i : ®4 (0j) ai-aiasi?oi'iisra:i2i-@«-a'Saq-. 





r | l|HI?UCH,j Att(O a ) 



oiinrnttccoj #(H s o) 


S9#2| 19 


±99# 

4£ L Ho 

01 #4444 

#4444 1 

14 3 99 

#4444 94 


#9444 £1444 

02 #144°| 

#9444 41 

414 44 

#9444 44 


03 999 

b I-AH AI 


4 gm Bi^h 0144 4-1 371 
#fi#9fl|A1 mm oisa 4 

Aioi ahAlAI 
i—!—I o o i 



i 


A 


m 


0 | 9a«B||^gA1 q#sw»®g8|o| St}. 

until?! g*l itasaoil l}eMS« m, *!£« LH$ 
SW iffi* 7-V + S)»7(? 

_ - ^_ . 


B&2} 


99 71^4 4# 


44440141 4 99o| o|#i 99 371 



43#901|A1 ffljEH 0|#9 #94 #44 

04 #94 4-4 

4fi#9o||A| 1 #90| 0|#9 94 371 

UhXHAI 
o o —1 

5lfi#9o||A| 44 #9 40|4 7*| 


#3#901|A| ffljEH 0|§9 ?o\ ghWAl 

^^.hN 3h^ 

1 i_L S bd 

#99 99 9# ixl| 


344 ##H14 4941 44 44 44s 
44444 44I-9-9S 44# °l-§-«M 4 
4# * 44. 

°1 44444 #4444 44# 444s #4444 
344 44# 41-4. s ^444444 4444s 
414 444 444 4444 °1# °1#44 #44 
4 44, 44, #4 444# 19s, 44414# 4 
1# 1 $14 44. 


49 7|! 

44 #1 

1 . #99 4 4 
1# #3, 99 
9 99, #9, 
919# 4 * 
#4. 

9 

#9949 1# #3,149 94* 4 
9°1#44 949 99, #9, 9*4* 
**94. 

# 

#9949 1# #3, 949 999 4 
9 99* 9*49 *99 949 99, 
m, 9*4*4*94. 

4 

#9949 1* 9* * 93, 34 os 
*99 #9949 99, €9, 9*4* 
4*94. 

2 . 1 #994 
9 499 1# 
#3, 4* 1 # 
* 94. 

9 

* #9949 49* 9*99 * 94 
71- 9H 49 37H -193 «xii it 
949 99 ■ *9 39* 39911 
9*944*94. 

# 

* #9949 499 1* 9443 * 
#9949 49* *4 * 94. 

4 

949 a .719 99 *9444 949 
919 *99 9* * #9949 49 
*14*94. 
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L7hb!JE|0| cc 2 h 3 OiM 


18’4 ‘S 7 ! 


• sai«E| 2 i *» ae, «i^ 2 i sa, na, 4W*» it 4 sw. 

SltmEiah 

tret sw sa 

41 x) -n-i-^cr 1976>d XI 0 V 3 . ir-£4l ^u|-c|- 

1W 1J-# °d°M ^ %■, -s m TT-iri- *1^ 

$\ ^*1# -o - ^ 126£ 5-§- 6 i ^ 35£ l£- 15^S. ^xj-i 
S’}- ^£2} x}^o}c}._ «gh^ #A} sflx^ oj-BflollA-} zjo] of 

20 m, l 1 «! 6.9 m t§££} s&o] nfl-E-^ H^s^c}-. 


,v 


IR %# 


JWE 

1^7 

2!Sfg 


<5- 

°Hx| ° 


^-3fW 
## 7|^H| 


4ia *m ### -fcier shai s# us 7 |hhi 

0||A1 A}^ U$og. 2500 m ^0}£! b}C}°J 
sll^S OhaH ef 20 m AIS0IIA1 ussisapji 

CW. cf# ##011 S8K>f £AK 

1. 7|^b|0l|A1 °J^77}A|# iljElS !4E|-m0j 
MAh 

2 . eiswjoiiAi m-\ %-mmm sak 

3. 7yy|0)|A1 5HA1 .$#77}X|» “1|E|S L^LHO} MAh 


Jg^oflA}2} !}E}2}- n}-A}-7}-X|M iKMH 37}4}- 7}7.)^ ° Q t§- ^-^E] 

H}2M 

3^3} ^°1 #LH|*1 5> ^ Al- A}3juL 2' 

tt ^ B-i- -f^ ° 4 ^]e}- 1- Jg'g'Sl&lS}- n(-A>7}-X]M. 

ABfe a 

2}- ^-o} L}-E}-^}c}-. o]ttfl a}*. ABS} tJo}- 1§. o] rfjE} o} 3 
7]B|-5}-JI, 7l3LM 

|AB|ife|S| 

fij- ^-o) l)-e}-\£c}- 

ifh 3.7)7} l<y !}e} 4| Lj-^}«]E}e}-3 s>L|- 
?V^ «3}E} AA# ^^E}B|- 3T}-3 5 7}iS OS!}- ^-O] L}-E}-\flc}-. 



^•flJE-ISI ^Hh 3 OJAh 
iy§! aim =a 

© S4411 ^ §4411 ^7» 4 

S 4 11. 

©411 S-a, 1-a, 4144# D 4 Sill 5)1. 

© * §§411 sty* o\mm\ m. 

S4 ■ l£4fl #°|g 

1. 44411 S§Q£- 3g4414 44 

11 14411 44 . 

2 . 44*01 141 o* 

x| -a* tj^os 

^2}?>L|-. 

AHS S0|£h 7|S 

• oil^E-l (space vector) 


§7| 


/2/XI/j 


^J 6 M(fa)’5l 1SS. ^th 


x^S}2^-Sh 


—5~- 


-i^Hl #°h 


711 

£?l 41 

3. li^-l:$ll 
111 - °l-8-ll 
1#1 mi 
4 5J1. 

4 

limn hi- oim-i in 
mi- 4n, on- mi 4n 
11- °l-8-41 4 141 144 41 a. 
7]* 444 411 a* 44# 4111- «fl 
m, ZL n* 414 4 3X3. 

X 

~5~ 

4snH4 11* oi-g-il 441 
nil-44 4 44. 

1 

44411 41 4a, 4^44414 4 
41 444 4 44 44417)- S14 
1*1 nil 44 4 44. 

4. W-lll 
111- 1-8-11 
in nn 

4 

WJlll 111 °l-8-41 4444 
1 nil 44a, oil- mi 411 
1 - nm, a m 414 414. 

X 

■5" 

4-S44-44 411 1-8-41 444 
41 nil 414 14. 

1 —1 O Ci ~i s 

414 5J1. 

4 

mil H la, ^S1 11 4 * 
4 mn *14 41 4411 4 
4 4 14. 


%3, ^3$. 333 'S-a} sflxv t]as£t -f-^ 2^2} 
xjxj-jzi- a^x o >^ oisfl^v 4 ^ ^Jifh ^ 

All- ^333 $11. 

11^1 i^ii hi- i-in ii n 

1 m 


Ol_o_ 
in s 


m. 


U4 1^21 o|sH 

mm ifi • m aim h°i 

H gl0||Aio| WlEi# ah^sH 1 

1. 7llHl$lAl o]o o >H 
11 ails q-Ehl 
1 ill ii- n. 

2. $1 0 <MH1a 1 Hxl 1 
#^11 «lls M- 

m ii- n_ 


3 .7iiuHH mu a]ij 


AIS* 114 L|E|LH M 

$ S17II 511. 
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1 ii- n_ 


i. e| 223 




























1 

=a| #ZMfl|E|2| 371* 1! 4 SMI 44. 

soil ( 1 ) |AC| =J¥+W=Jl3 

(2) IFCI =j2 2 +l 2 =/5 

(3) |EB|=y3 2 +l 2 =/lO 

(4) |AG| =/3 2 +2 2 +F=/l4 


§H s 

O ¥ 141 ^44 

14 °l 4^-443 3.712}- «>^Ol ^J-Oj-A-l 

4^4444 ¥ ^7}- 44444 E-o] 
4. 44 14 tf}E}3 o^xiofl 3. 

7l2}- is-^vas. 1^433 HflEll- HV^> 

°1 144 41# 4-§-44 444 44 

1 3 A|41 H. 


2 

sal 43 n ajEisi a 4 41 rn 1 SMI 

ei4. 



M7| 2.E% 3gnl- 10| S' HA|a|e| ^0|7|- 1°J ^E*||0||A| 

IAB| —1, |AC|=/2, |AG|=/3 
0|3 AB-b 44^4014. 



E3I1 1 52.^ ai!4 £|o| AD=2, CD=3, AE=1°J 2^0*11 

0 \\M c® «]e|°I 371# isldah 
(1) AC (2)FC 

(3)EB (4) AG 



9 «|Efe A|S°| 4*MI 3711 Q ZL^uZ]- ^-O) = HflE} « = AB, 6 = CD^ 

'SOI =?0|SI SO SKOQ 3S 

sps B »„, bboibb W°1 "fl ¥ «lEfe *|£ *H, 7|1S 

as as as «Mt». 2=i ife AB=CDSJ- ^°] iW(. 

tt® «|e] aS}- a^fe ^3L BJ-ifol si!^* 7]S.S 


-aS+S° 1 MeHM. a=ABa|-Jl St-® -a=BA°l'4. 

M7| aljaf a & ®B0*WW 

(1)AB=DC=E?=HG (2) AD—BC—EH—FG 


(3) DB—HF (4) AB——CD, ED——CF 




ej l 


SLE^ 3^4 I*£ 4^^i|cH|Ai AB=a, AD=6, AE=c 
am W an, wjEl# a, 6, c£. M4mo}4. 

(1)HG (2) EH 

(3)CG (4)CB 



« S| 

Bp 


SLE^ ni!£ 35S3I2I 27Hto|cK o| S4£S ^o) 
A1 E® 1 Stasia ZLam, b|e| AB4 as- ®i 
ei# §zomom. 



,H 


Soil (1)HG—AB—ct 

(2) EH=AD=6 

(3) CG=AE=c 

(4) CB= — AD= —b 


4 h 4 UP 

m\\ siai 144 47H33 414xl» °M4 M 3 11 

*ie» m i smi m. 


if? tt£2| o|sH 

mm • ssoiiai m ®ie} 2| oigsw 

—i mm 37ii §ieie 5}oig. 

1. ^ ABCD^a} a]El2l AB+AD3 h5}e} AC2f 

Am, 

2. CGI- All oil 44m ^ 444 44. 



son 471131- 44 44441 414 444 A v 4. 


'G 


Hj 



3. 4 AC+CGl Ai^oi A43 144 G4 «1 

E}oin.s. a) 4 AG2} 14. 


AB=CG=FE=HD 


224 AS 
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§1H»E|0| ojra-Hi o^if ? 


nU4 Suasion cHsfoi chM ##0|| Ssfoi 
S*h 

1. a ABCDOM AB+AD2J B]E@ SO|H*t 

2. aiNCGSMEWlOlMXh 

3. a AEGC0||Ai AC+CG4 ftt 9 |e» $o|£7h 



J g*MH ^ *N a, HI £■€# £°l 

a=OA, b=AC7\ a|| t) O, A, C-t #-§■ nfl, OCS. 

C-t 4 «|E| fl, H| fto)Bf «fjl, 7|5Lg. 

a+b=c i^OA+AC=OC 

ath ¥ «|e| a=OA, 6=OB°1| t||«H -2-€# 5^4 
^-o| Afzftg 0ACB7}- 5g^A>^^oi s| £ s. ^ ct-^Aa 
OB=ACo|oA 

OA+M=OA+AC=OC 

*n. 

ig^a|Elol|A|2)- n^7|-xls ^BJ|E|2| ^Aflo|| tflsfa) 




4g-4 


o 

© 


5ZWEISI 5!-aOil cHft 2A^*| 

Ail 3&K3 |e| J, 6, coil msM 

(1) «+6=6+« tfLSSsj) 

( 2 ) (S+S) +c=a+ (B+c) 


igtt)o||A|2f nf7f7f7]S. ^M|A) ^ a]E| «2f £°| 7ft 
fl-fe LfEfMM tf||E| tf£f a]E| -Jo, ft-2f ^-Cf. 

a—S=a+{—b) 

°w. 



g?3Il 3 2M^ ZLH4 SI& SI30SWW AB=a, AD=b, AE=c 

ata m mi, P# a|E|g a, B, cs LfEMoiaf. 

(1) AH (2) AG 

(3)FC (4)DF 



: 8*MW °J2|5| S]E| Jo, ^ka, 4 «i)E| Jo, -y^uflt ig^oflAifif nf*f 

7fx|olcf. 

4, °js|2| -y^Afif t ga)E|7f ofy HjjE| tfofl tflsH «|e| Js| -y^uH kab 
A>0®ia *Jffrgr 3J]^k\a \°1 jl, jK0o)g #*J=€r«4 W1 

«|*I|?| = |*J| AH7l^-1^1 |a|<y a)E|o|cf 

tt^a=0 SE^A=0®ia Aw=0olcf. 

Ig^ajE|o|)A|2f nfAf7fX]S ^-7]-tfjE|oj|A|i Cfto| Agejgfcf 

g7Kfl|E|°| ^bHCHI Cl® 

#4- k, W ^ gzm^ a, 6011 q|SKH 

(i )*(/«)=(*/)« (aaa*o 

(2) {k+nB=te+iB (eqia«o 

(3) k(a+b) =ka+kb (gHHg*|) 


Oil Ail 


01 


ZLH4 160| ft HAi£|2| ^0|7| l°j §^S*l|0||Ai 
AB=a, AD=6, AE=cam ft tt|f |2a+J+c| 21^#? 


5K>I^. 




t0| 3-SJS, a^2f ^-o| 2a+6+ct 7fS.S| t°l 


7f 20)5, Ai|sa| fto|2f ^o|7f Zfzf lft a) A 


7 


7 

-^-^^11 AB' C'D-EF' G'H°||Ai AG r °|S.A _ 

Hi 



B' 


I AG* | —/2 2 +l 2 +1 2 —/6 


if /6 


©Afl «|e| «=AB, 6=BC, c=CD^l tfl«fo, aiE|2| 
^Afl^j Cflft 2|ft-ft*HAl 

(i) («+6)+c=(AB+BC)+CD 

=AC+CD 

=AD 

(ii) a+{b+c)=AB+ (BC+CD) 

=AB+BD 

=AD 

( 0 , 

( a+b)+c=a+(b+c) 

© Jg^a]E|oilAi5f 7 ^ 0 ] ^a]E|<5|lAi£ JjL tf]E| Jfif J 
S| 7ft aSf -Js| ft2f ^Cf. tfjE|S| «|Afl o. o| 
‘^‘SAfAS °lsflftcf. 


3 

gaaiEifil a-aoii m a^s=is oissfoi ^Ei°| 
V 4 2J7II m. 

S0|| (l)AH=AD+DH=6+c 

(2) AG=AF+FG 

= (AE+EF)+FG 
=a+b+c 

(3) FC=ED 

=AD-AE 

=b—c 

(4) DF=AF-AD 

= (AE+EF) —AD 

=a—b+c 


i. sy£S45ZP|E| 225 


















































4 

=ai #Z.HS|E|2| 5jA^0|| CHS- ^A 

uHcHi m o\%m yjEi°i H7« 

a An m. 


*0|| 4^-# zl ^2). 

A A a-2b-3c : b A 
SS] AAA 1 , Mls 4 
AAA 2, ^o] 7 > 3<a 
M^Ml 

ABC'D'-E'F'G'H' 
MH AG^i ES 
I AG 7 ! =J¥+¥+W 
= /l4 


E' F' 



5 

=ai S?wi|E|o| 5!^ja)| z.m <34**14 44 

uHoil cHffl- 4SS o|s||SMI eW. 



rn 4 



5 


^4 ^ h o| a axialoj ao|7f i°i gsa*lloi|Ai 
AB=a, AD=£, AE=cE|a. fi- ttH, |a-26-3d °J &S W 
014. 


a#® z i&A %t£ AB=a, AD=£, AE=c4 

5^ EG4 FH°| M0|4a a nH, AMS a, b, cS. 4 
44CH4. 



0 9®!Efe 444 W|E|2[ 3 ^’JHA-jfiJ- n]-^V7l-X]S iftM]Ai ^'SjE^]- o\\£ =. uj)E] a, % 7 \ ^=o| ^44 «]■ 

MSlcfcn AHzm 41 giQi . _ _ 

Tfla "fl, *]3 3gfl«mai *H, 71:33. ^°1 M^-W. 

^ «31 Ei7V o)-4 = -g-^E] a, b 7 \ ^*84-71 ^4-. 


0 MS 4# All g A, B, C 

oil chsioi a<j=*ab# ?m 

M?fe 001 ofc! -MA k7\ £ 
XH8I2 AB//AC0IHS All § 
A, B, C4 « 5Kd 4011 44 
«°S All g A, B. C7f B S 
M 4o|| Si°4 ACf=£AB* 
oo| oft! UA k7\ 

eflflcfc 


SZI®|E|2| §|H 

ga|Ei7l Oft! A 5?M|E| a, £o|| qjsfoi 

a//?<=4> b=ka (E+, 00| Oft! #£) 

Waj\ Ai| yjE) p=3a+b, q=a-3$, r=a+2b0\\ cHsfOl 

p+q=(3a+$) + {a—3b)—4a—2b 
q+r=(a—3b) + (a+2b)=2a—b 
Otn, p+q=2(q+r)0\°£. p+q3\ q+rh MS ggsic}. 


O ^31 6 3 £!°M AE c|# Ml a o, A, B, coil ms|o| 

OA=a, OB=2>, OC—ma—Zb 

afa a ttH, Ail s A, B, C7f a *l*j ?|o|| °!a^- sfe S4 w°| &S ^(oiaf. 

(a, ¥ ®!4 a. 0fL|a ajs. mm\ 8t4.) 



#011 AM 


y (AE+AG) 

y( c+a+b+c) 

yO+y6 + C 



=±t| =^H|E|o| g|Hg A|| S0| B M-y 4011 2i 

^ oi 7 || m. 

#011 AB=OB—OA=^—a 
AC=OC—OA = (ma—3b) —a={m^l)a—3b 
Ml A A, B, C7f * AA. 4M1 SH-2-4^ 

AC=^AB (A, k^iA AA), A 
(m^\)a—3b=k(b—a)% kA $- x H 

Ml 0 > AA. 

olttfl i= ajEj a, bA 
(m— l)a— 3b= — ka+kbA\A 
m —1 = — k, k=—3 
m =4 


O Ml A A, B, C, D7> AA 4 Ml «1 

Els. AAA A *4. 

(i) AD=^AB+t?AC (A, p, qA AA) 

(n) OD=/)OA+<?OB+rOC (tt, p+q+r=l) 


226 7 1 













































-FJ“!]eio| m* 2[ l H w 

• 8 5ZM44 484 sa ttn, o» #«t 8 Wt 


£1*1*1 =*^iwi e-i^ jji<*<y-if? 


IT8 


2hSgZ.N)|W S A(l, -2, 3)# A|S°S 8p § 

B(2, 1, 4)S §§°S sfe “JE| ABCHI LmW Cf# 
m%0\\ SSK* MAh 

1 . a|E| ABS §tyo|§ 8 |oj § A 7 f §§ OS 871 H HI), 
S B7[ §7=|a| 8 § B'°| ^HS #SK>I MAh 

2 . S «!Ei AB, OB 7 # u|JH^KH MAh 



o d>^71-a)s £*HHs. A]^4- tv ^ os 

^ -§#H] A 1 fV t) ps-v tfjEi J=OP8 tfl-g-^-c]-. 44 
3 01- *}%SL3, ^ tflE] OP* % 041 4RV 3 P^ ^Al 
tf)E]B}-JI 44. 

^xltf]E|S| Al^ 08 2piKB>] ^ # 



^r4. 


Oil fll 


01 


SA|^^|0||A1 ^ SAial OA, BC°J #3* M, NO lap t[X[. OA=a, OB =b, 

OC=?ap th an, MNS a, b, cS 44 mCH4. 



3. «x68 *3]48(vector product) 38 
^144 48(cross product)# 444 
3. ^144 44# 344-7 V 4e| 

441 44 44 4 44 3843 a# 44 
8 4444 48433 4344 &3# 
44. 


IP l h #4 o|6H 

US Sfi • 8 #4444 A|S4 S#o| 4 
3443 H7I4 gfffOl #0|A1 g|H0|=S|3 

8 mn bxisi- an # 447) mt m 

0IS44 44444 44* 3£J#7| °l?- h 5! 
o|4. 

1. 4 A* 44 OS #4# 8*84#8 x# 
4 #438 -144, 2/44 #438 2 
44, 244 #438 -344 4848 
4438 8 B8 B'(2—1, 1 + 2, 4-3), 
8B'(i, 3, i)3#484. 

2. aiq AB# ^4^1 44 44 OB 7 4 

ESJfS14 AB, OB 7 # 3.714- 444 
44. 44-4 *p 4 # ^444. 


^W|E.1S| AJ^nh m*j 
x|3 =s 

© #4«I44 44444 8# 43, 444 #44El# 4 
4448 o|gqq qqy 4 4711 44. 

© S4BJ44 #44 88 4# #48 o|§84 #8^4 
4 448 V 4 4dl 44. 

© #8«I44 444 48 4# o» 4 # 4 2 WI 44 . 

© S4BJE14 444 44S#o| #U*# i#1| 44. 

© 4 #4^147) o|44 44 37» 4 # 4 2MI m. 


. tfso—I 8—IS 

1. 44448 #44 44- 447 ]- 4^4 48448 
48 8444 448 °l«fl^V41 44. 

2. #3#4 44 444 44 44<448 4444 4 
48 4 488 441 44. 


5HS 

O ^4 #4441 38 444 44# 4 841 38 

#7)4. «144- 8# 444 4844. °1 444 4 
83S44 444 48^148 3 #84 438 4 
44 441 4841, 444 ^144 #8 34^3# 
[38 H4- 44 484 3 
8 48 «148 488 4 
4 884. 344 [34 2] 

4 44 ^48 ^^484 
4 57H4 «144 4^# #444 444 4 

48 44 4 8 44. 

8, 44^)48 ^4 38 #4 44 48 &8 «I4 
8 444 488 84 84 88 448 44. 



[znm ms 2] 


1 . 2S7 
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msM 1 


ZLH4 Ara^ioiiAi g Gg gz)§ abc°i ^?\m 
go|H OA=J, OB=£, OC=cam D mi, CG» a, £, cS 4 
EWKHst 



gTfWIEffil >g“0|2|' “Ojonf? 


£-£- 1 ^ 03 . EflgflAlE. ZL ^ « 

g o-t ^g.°s ah g Ei(i, o, o), 

E 2 (0, 1, 0),E 3 (0, 0, 1)4 OeT, OE^, OE^ 

-§- 44 4^4^ ilo^. 44 ^ 4 . 

444 -g-4«|4 flO|| cflsH a=0A7\ 5]-b g 
A(a lt a 2 , a 3 )°1l4 V^, 2#°il 41?! 4^4 iHr 


E 3 (0, 0,1) 


44 A,^, 0, 0),A 2 (0, a 2 , 0),A 3 (0, 0, a 3 )44 
j l OA 1 =a 1 g 1 , OA 2 =a 2 e 2 , OA 3 =a 3 g 3 °l-2. 


OA=OA 1 +OA 2 +OA 3 °l£LS. 

a=a 1 e 1 +a 2 e 2 +a 3 e 3 


3}. g-o] 444 o^nf. 



« smaztow ss o» m 

g°s so ^jciaiEi oAfe 

as a°i iifis mem t= ai 
M. 


°H fli, a*, « 3 -§- J 4 g-g-o|H]- s(-Zl, 

a,, a 2 , fl s -§- 44 -g4«l4 J 4 x^-g-, Z g^o|H}-JL «Vc). 

«=(«!, a,' a 3 )44°l 44414. 

I"fi7i steSZJoM SC O0II cHth g A(i, -2, 3)4 ?|*|S|EiC cam ft Ml 
7i=e 2 —2e 2 +2e 3 = (1, -2, 3) 


TO 44 3! A (a,, a 2 , a 3 )°il 4144 
OA= («!, a 2 , a 3 ) °|£S SJ4 OA4 H7fe 
|OA| =OA=y a 1 2 +a 2 2 +a 3 

44. 

a 4S-o4 44 -g- djEl J= ( fll , a 2 , a 3 ), 

6 = ( 6 ,, 6 2 , b 3 )4 *\3. 4# S 4 -§- ^-g-SS 444 
4 4'§-4 g- 4 . 

a —b s ) a 3 —&i, a 2 —6 2 , a 3 —6 3 

44-§- 4'§-4 44. 

32HE|S| H7|2) ^ g7KS|E|7|- A|£ 2» £3 

a=(a u a 2 , a 3 ), b=(b,, b 2 , b 3 )^ Ml 

(1) Ifll =Ja 2 +a 2 +a 3 

(2) a=b <=> a,=b u a 2 =b 2 , a 3 =b 3 

| £7| J=(2, -2, l),?=(x, y, z)0|H J=?0|3 

(1) \a\ =/2 2 +(—2) z +l“=3 (2)J=Jo|as x=2, y=-2, z=l 

HI 4 chg slhsi|e|S| 371» ?8|44. 

(l)a=(l, 0, 2) (2)6= (2, 5, -3) 

EB1 5 4 §4^14 a=(2/, -5, n-2), b=(- 6, w+2, 4-2w)0|| C||8|0| a=6SJ DU, All g 

4 l, m, n °| ZfZf ^5|0|a). 

3g^a|E|ofl/.i«2|- n|^7WS $*W|E|S| ^ ol-g-sH M- 

EWt'S l+&o| 



K3H 2 SIHSZ10W 02) Cf# S A0|| qsw ?jA|B|E| OA* e,, e^, i4E)moiaK 

(E), eT=(l, 0, 0), £=(0, 1, 0), el=(0, 0, 1)) 
(l)A(-l, 2, 3) (2)A(3, -4, 0) 

3 KMIEA L)E)LH0ia).(B, i[=(i, o, o). iT=(o, l, o), 7 3 ={o, o, D) 

(l)a=iT-3eI+2iI (2) b= -2^+4^ 


g2.ra|E|o| ggoii ejfh 0t» 

a=(fl,. a,, a 3 ), ?=(*,. 6 2 , b 3 m Ml 

( 1 ) fl+ 6 =(fli+ 6 i, ^ 2 + 62 , ^ 3 + 63 ) 

(2 ) a-l=(a-b u a 2 —b 2 , a 3 -b 3 ) 

(3) ka=(ka, t ka 2 , ka 3 ) (E), 4140 

M7| J=(l, 2, 3), ?=(-2, 1, 4)^ Ml 

(1)J+?=(-l, 3, 7) (2)2a—3?=(8, 1, —6) 


1 

=si gzts°| o|gs)o| L)E)y 4 

2)711 m. 

COM CG=OG—OC°lol Gfe gzHj ABC 

21 A il 2 : IS mgr<5Kr H 

5 0G= a+ ^ +c o]4. 

CG= a +^+ C C=y^ + y6--I? 


sHg 

nj-A>7)-Xl^ 

-S-g- ^-gVrfjEl^ /-II 7 U 7 2 , eT^l 


2 

=E| E)?|“l|E|a OISSIOI L)E)y 4 01711 m. 

COM (l)OA=-l(l, 0, 0) +2(0, 1, 0) +3(0, 0, 1) 

= —ei + 2e 2 +3e 3 

(2)OA = 3( 1, 0, 0)-4(0, 1, 0)+0(0, 0, l) 

= 3e!—4e, 


3 

^R\ =^hiei* gg# oig^M 4E)y 4 ai7ii m. 

C0|| (1) a=e l — 3e 2 +2e 3 

= (1, 0, 0) —3(0, 1, 0) +2(0, 0, 1) 

= (1, -3, 2) 

(2) b = — 2gj + 4g 3 

= -2(1, 0, 0) +0(0, 1, 0) +4(0, 0, 1) 

= (— 2, 0, 4) 


22S zfi 
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<?=<t+b 2 —2ab cos C 



S7NfflE10| LH^0|2J 

Jg^o)|Aj£)- C £) | S)E|7|- o(-l| # a] 

El a, HI cflsH a= OA, 6=0B°J *]) 3 0, A, B-t ^ 

1- nfl, zAOB=0 (O<0<7r)t- # ajq a, ^ o)^ zj- 

4 aqq-uL^q. 

o|nfl |a| |£| cos tf-t a)El a4-&4 m4 0 14- S|3I, 

7]S^ 

a •b 

2]- ^1 ^'S#. 

a • 6= |fl| \b\ cos 6 

°I4. 

^a]^2| Lfl^ej ^^-aA|£Jg^|Aio| a^qu^l-q^z^c]. 
i.sa zz^q 4-q <ga!Ej7(- oj-uj *= 
a=(a u a 2 , a3),b=(bi, b 2 , 6 3 )°] °|^rr 44 
3-7|l- dz\ sj-3, a=OA, 6=OB43 #7.)-. o|ir)| 

44^ OAB^|Ai 

AB 2 =0A 2 +0B 2 -20AxOB cos 97} 

AB Z =|AB| 2 =(b 1 -a 1 ) 2 +(b 2 -a 2 ) 2 +(b 3 -a 3 ) 2 
OA 2 = \a\ 2 =a?+a 2 +a 2 
OB 2 = \S\ 2 =b?+b?+b? 

o]B^ OAxOB cos e^aA+aA+a-A 0 )^. 35411 
OAxOBcos0= |«| |6| cos 9=a 

a • b=aib 1 -\-a 2 b 2 +a 3 b 3 

°1 >8^4. 

^444 q-g-q qq 

#7RH!E|°1 L|J*1 

(1) # #4^14 a, %7\ 0|## 4°| a7|7f 6 (d<e<nm ttH 

a •?= I«| |A| cos 0 

(2 ) a=(a lt a 2 , « 3 ), %=(b h b 2 , bJ'M nfl 

a •b=a,b I +a 2 b 2 +a A 



17 @ 


02 


£#s 3i!2f 40| SI- HAla|2J #0|7f 2°J ; 

DU# qsiqq. 

(1) AC • AB 

(2) AC • AF 


(1) AC=/2 j + 2 5 =2/2<>|3, 1 a|E| AC, AB7)- °|f# 44 3.7)# y o|#. 

AC • AB=|AC| |AB|cos -j- =2/2x2x -^=4 

(2) 44^ ACF# ^44^4Eg = «|El AC, AF7 )- o|s# 4°] 37)# y 44. 

AC • AF=|AC| |AF|cos y =2/2 x2/2x y =4 

if (1)4 (2)4 


S21 9 


^0*11 



2#^ 3H4 401 AD=2, CD=3, AE=1° 

oW cf## 

(dM*bd 

(2) BA • BG 


g3Jl 10 q# ^ 5 ZW|e|o| mq# #§lo|q. 

(1) a=(2, 4, 1), 6=(3, 2, -2) 

(2) a= (1, -2, -3), b=(l, 0, -1) 

jg^a)qo)|Ai4- a(-x>7(-7]5. ^-qaiqt q#q- q-o] qzH tflfj- qx+aqq x^bj 

qq 

3ZHE|fi| Mm g-yg*i 

All SZM'N a, ?, c 2 f q# Adi q|8|oi 
(1 )«•?=?*2 (35fg*l) 

( 2 ) a • (S+c) =a • J+a • 1 (#nH 3 *j) 

(a+i) • c=a • c+? • c 

(3) (ka) • ?=« • (A?) =k(a • A) (^tfS4) 


i^3H 11 All #7fajq a=(-2, i, 3), 6= (4, -3, 5), c=(3, 0, -1)4^4 £0|| CHSfoi LH44 

0-^34 ( 1 ), ( 2 ), ( 3)01 ^Ulf# 4°j5|o|4. 


10 


m±\ gmm lh^s 4 swi m. 

#0|| (1) BD = y3 2 +2 2 =/l343, ^ ajq BA, BD7]- 


4fil LfEfLHCHxi lH4S =?m 4 SWI 


44 371# (943 44 

#0|| (l)a *A=2X3+4X2+1X(-2)=12 

„ „ a BA 3 3/13 

BD /13 13 

(2)a • 6=1 x 1+ (— 2) x0+(—3) x(-l)=4 

BA *BD=|BA| BD cos 9 


= 3 x /l3 x 

11 

= 9 

mi\ #7h^Ei°| 444 44S4S o|snai3, o» 44 

(2) BG-A 2 +2 2 -/543, # aiq BA, BG71- o] 

m°jm 4 5^7Hi #4. 

44 371# fo]r\ 

#o|| (1 ) a m b = —8 + (—3) +15=6 • a 

BA -BG=|BA| IBGIcosf 

(2)a • (6 + c) = ^14+(-3) + 12=-5 

a•6+a•c 

= 3 x /5 x 0 

={-8+ (-3) + 15} + {-6 + 0+ (-3))= -5 

= 0 

q+M a • (b+c) =a • 6+a • c 
( a+b ) • c=6+0+(-8) = -2 


230 3. 









































¥ SAA^iA 0|¥¥ Zf2| 37» +# 


Rl76® 


jflfqEPt *lf t Tf2| H-i|^ ojtgTii ?o f c-, t? 


\a\\b\ <1 a? A a 2 A a 3 ^ b?Ab 2 Ab 3 


O ^^!^7l- 0 l-\i a=(a u a 2 , a 3 ),b=(b u b 2 , b 3 ) °] ^ 3.7} 

1-0 {O<0<x)^ 3LSM a 'b= \a\ |£| cos0°lH¥. 

cos 0= 

°14. 

°14 V 4- 3 e]^ c^i-21- ^-4. 

¥ 0|=fe Zf°| 371 

'S^E-'PI- Oft! ¥ a=( ai , fl 2 , fl 3 ), ?=(*!, ft 2 , ft 3 )o| 0|=¥ Z|2| 37|7f 


0 (O<0<;r)^ OH 


a 1 b l +a 2 b 2 +a 3 b 3 

yi^+a^+fisVfti 2 +ft 2 2 +ft 3 2 


S7| Jf S2*!e|3=(-i, 3, 2), /?— (2, 1 , 3)01 o|=fe 2(2| 37»e( g<(<iH 2sffi 

(-1)X2+3X1+2X3 1 „,„_ Jr 

C0S /(-l) i +3 ! +2V2'+l I +3‘ 2 ° 3 


m 12 = 5?WI|E|7f 0|^fc Z}2| H7IW 

Cl)3=(l, 2, -1), J=(2, 1, 1) (2)a=(0, - 1 , 0), *= (2, 0, 1) 


Q0 *¥■ SZ!«|E| a, 60)1 cf)s(o) CBS e@M.|?|fe -S4 k°i as ^psm 

(l)a=(3, k, 2), J=(&, 4, —7)<fl iflSH all 
(S)«=(-!, 2, 1), i=(2, A, -2)0)1 rflSM a//b 


0 a±b<=3a-b=0 
ea//bt=*a-l)=±\a\\b\ 


i0| (l)a±6o||-H a *&=(HHS 3&+4A:-14=0, k=2 

(2 )a//bAA a • b— + \ a\ |i|°|S.S. 2k— 4= ±/6V k 2 A8, k= —4 


(1)2 (2)-4 


E351 13 ®L«i|E|7h Ais AA<U nH, #¥ *s| ¥®K>^h 

(1)<z= (2, A—1, 5), b=(k, 3, k) (2)<z=(2, 4, &), 6=(l, k, l) 


12 

sai 

A S¥1| fie). 

*011 (1)¥¥¥W a=(l, 2, -1), 

ft=(2, 1, 1)0) 3.7]-1- 

0(O<0<7t)e 1-3 ¥»l 

lx2+2xj+(—l)xj _1 

yi 2 +2 2 +(-i)V2 2 +i 2 +i 2 2 

°1-H.S. 0=^ 

(2)¥ ¥¥W fl=(0, -1, 0), ft=(2, 0, 1) 

°] °1¥¥ ¥¥ 3.71# 6»(0<6»<7T) al-31 

AA 

— a- Qx2+(—1)xQ+Qxl = 

yo 2 +(-l) 2 +oV2 2 +0 2 +l 2 

olHS. 6>=-?- 


13 

SSI ¥ Aj^ ¥*jlJ S7H# 0|sH 

¥711 fihc). 

son (l)fl±HA-l a *6 = 0olHS. 

2& + 3(&-l)+5& = 0, 10& = 3 


a • c + ft • c — {— 6 + 0+ (—3)} + (12+0 + (—5)} 
= -2 

Ha-} (a+b) • c=a • c+b • c 
(3) (ka) • b=k{ — 8+(— 3)+15} = &(a • ft) 
a • {kb)— k{ — 8+( — 3) + 15}=&(i 2 • ft) 
nl-sj-A-j {ka) • b=a • (kb)=k(a • b) 


O <3^71- oj-vl ¥ ¥¥^£1 ^¥°1 ¥°l7l^ z> Hfl 

E)S1 37l¥ ¥ «1^2l Ifl 

^Sl ^si# ¥ ¥iaiEl7l oi=¥ z>oi 3 

7l# ¥ 5)#. 

°11 ^ a)El 71- oi-iji ¥ #+>aiEi a, bA ol¥¥ + v ¥ 
tflEl bA aiEl aS\ y$m ft ¥¥¥ ^4^°1 °1¥¥ 


AAA k =^- 

(2) a±ftdl7-i a •ft=0<7l3.5 
2 + 4^+^ = 0, 5k=-2 

#5l-A-l k=~ 


14 

SH| 


^E17| 0|¥¥ ++I 37\m ¥1 


t ± OJ 7)1 5| 


1711 ?|CK 


eon zl^A 

¥°1 ¥ ¥31^ °M AAA t- 11 a 

Ai e) 7h ^Ais# 

AAA ¥+, °1 ^¥¥^11 i=l fih 
S-aIhI^i ¥°1¥ ¥ X K 
¥31^ A(k, 0, 0), B{k, k, k) 

A a=OA, ft=OB¥¥ AA 

¥¥ + V ^1 3.7171- ftoi £ S 

cos 6= “'b = _ ^= 

\a\ \ b\ kxk(3 3 



kv 


a]El a, bA 


I. gfiaj ei 231 
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=fi| *!E|o| lh^S oisshoi ^ 44^144 

ai^ 444s sss- 4 shi m. 


*0|| -2H# 

A^r 4444 OABC 

ojjAj 

lal = rfl = lcl°l5L 

ZAOB= ZBOC 

_ n 
~ 3 

OA • BC=« • (c-b) 
=a • c—a•b 


O 



I “*l 2 7T | ~*\ 2 7T 

= I # I cos -g— | a | cos -g- 


= 0 

444 0AzBC°14. 


4 h 4 UP 

mn ai£i 4 s4«|ekhi £\m 44°i 44^1 
ei» 4# a shi 


LLl 14 


S^3*|2| tl EH4^4 S>c|2|7|- 0®fe 0||Z|2| 3.71# 6AS § [EH, cos 0°] ^ 

SfOjBK 


011X11 


04 


AHSaII OABC CHI Ai OA±BC, OB_LCA0|£ OCxAB^J* §gs|0|ah 


§g OA=a, OB=£, OC=c^ul 44 BC=c-£, 

CA =a—c, AB =$—a 

OA±BC°il A 1 a • (c— b)=0°]S.SL a'C—a^b— 0 
OBi.CA°ll A i 6 • (a— c)=0°lHS b • a—b • c=0 
444 « * £=£ *c=c • a44. 

0C4AB4 ifl4-i-W8 

OC • AB=c • ( b—a) =c • b—c • a= 0 

444 0C-LAB44. 



E3^1 15 0|gS|Oj 3AH24I OABC CHI A| OAXBCSS- §34014. 


= S^EI fl=(l, -1, 2), 6= (2, 1, 1)CHI #A|(H| 4^3 S^E® 


■ P 


i 






OVO] ctfg 3W|fih?^Slo| c 


IsmaHSAh 


^A|AI0| CH 4 oj D||E||oj ^A|-o| £|§^ HL^I^Ih g 

o| 2|fi§ZKHI All 7H°| 4^ H,, H 2 , UM AA 

(1, 0, 0), (0, 1, 0), (0, 0, 1)°| $|X|CHI WAftS tt 
[EH, ^AKC)2f L4D|A| 5W2| S*KH 4 )°| as. 

m 



•on a, HI 444 ajE®- 


C- ■■ (x, Z/, z)4X 44 

a • c: = 0 °11 A-i x— z/ + 22 = 0 .® 

b • c=0 °H 4 2x+z/+z=0 .© 


®, ©414 y=—x,z=—x 
444 c=(x, —x , — x)°lal 
Jx 2 +(-x) 2 +(-x) 2 = 1 


E.H 4X11 

=H| wieio| o|§44 £xl» sHStt 4 SHI 44. 

soil 4^ 44H 4 4 {a, b, 44^.44 

H 1 H 4 =(fl-l, b, c), H 2 H.j = (<z, b— 1, c), 


H 3 H 4 = (fl, b, c 1) 

Til 7H4 ^Al-lgAll-i- o|H£ S All ^^21 3. 

7]® 34 J2°]A. 

3 a]El2l 24 H 

HJB • HJB=a(fl-l)+^(^-l)+c 2 =l ® 

fLHl-]®H;=a 2 +6(6-l)+c(c-l) = l .© 

m-HS=fl(fl-l)+4 ! lc©l) = l .© 

®, ©, 

a= 1, b= 1, c=l a= —g-, b= — c=—\ 

44 A i H 4 (l, 1, 1) £feH 4 (-{, —|-)°li}. 

AH m ^ H lf H 2 , Ha, 11,4 4444# 44^ K K 
K hA^- 44, 44444 i 44 4^ 44 C 

21 QlAiajElc^c= + oirh 

44Ai H 4 (1, l, D4 44°)! 4A 4 A fC4 4^4 


232 z@ 










































*IA10| dhXHAI 

~l i_l—I O O — I 

• mm oissfoi 4 «ck 

£1^1*1 W'Elf ^IA16| HJJgA|$ OICgTil 70 ^? 


%■§■ 2#^ zmoilAI u=(l, 1 , 2)0|U s P(x, y, 2 )# s 

A(2, 3, 5)# *|Lfe *]£ l 441 SJC}! m HU, # 

m\ MXK 

1. AP=ta (f# ^4)^ CM, a!El°| 0|§3|Ol X, y, z 

m t °1 aio^ 4Emio) aAh 

2 . 1 °j 14011 A -1 tm ^ 7^101 x, y, z a[o|£| m\±\m uak 



?/, 2 ) 


«©s ^i-y i°\ 
o|aU ?tch 


« afo^oSi HD, @# / 

ej □IPH^&SWoiaj s^n, t 
S ni|7HS4ats fflch 5 
Zjow 4£4 gJ?pa|Eg o| 
mm ?e g)§4£ 
5|^°J DMS4 fifio|cf. 


a]-^V7l-A]S fV ^ 

A(J?,, y lf 204- ^3L, ^^^71-0]-^ g|E] 

«=(a, 6 , cH *gW l ^ <yo]s] ^4 

P(x, y, 2 ) s|-JL sftg PiP//u°]EJL AP=^4 
oV^A]7l^ 44- 17\ 

^|A, P 2 ] zf-zj- a, Jb}-ji 

AP= OP— O A= p—a 0 1 .ELS. p—a=t u °1 ]*\ 
p=a+tu 

°M. 

q as ®-§- D>#A)7|fe «]ih jfi*iis!E)s «fe 3 pt #$- &°i >a%H] 

“W 3 A* xiq-3, a]E) «ou Jgsjsv jsj-a / jfM °}t}. 

©gr^l-SH-i-M-EEdM'. °H «1 e| J* 3-9/5] 

=>1^1 31-9 /5| 1^-9 ®-g- -Stis M-eWW J£4. 

«=(«, b, c),a=(x I , y u z l ),p=(x, y, z)°|SS®-g 

( x , y, z)=(x u y u zj+tia, b , c) = (x 1 +at , yi+bt, z^+ct) 

°|t]-. u|-E}^ ■= iS!e) 7I- 33. ^o|| 21«M 

x—Xt+at, y—yi+bt, z = z 1 +ct .© 

o|i}. o^7|-9 abc=t=0°i nfl, t% 4^*93 q-g-:a]- ^hg 3-9 /5] 

x-x, _ y-y, _ z-z, 
a b c 



2. 71^-71^ ^ 

Ol-g-^uj ^i^oflAlo; 7)710] 

tfjBi^T) o. 4 

3. <>l-8-«l- 

44> 7)7)0] UJ-X^TIO) ^7^0) n]) 7 ))y) 

4. 44S] 4# <WM 4a47jofl7l 4 4 

7)o) o) Cflzj-O) 3.7)* 44 4 01 q 

44. 

5 . 44«141- °l-§-4^ 4 a^ 4 HlA-j 4 4 

7)0) 0)714411- 0)4)4711 44 , 


^!>yo| d^Aj 

X|E =S 

© 4fig40l|Ai gftf*jE-|°| 1# ^7|| i)4. 

© mgLKXIAI 4 4S X|L)3 314 34^1 

444S 44 4 ?4I 44. 

® mgLKXIAI 4 m 444 444* 44 4 S{ 
711 44. 

© 4fiS4fl|A1 4 4401 o|S4 44 4 4711 

44. 

© 4S440M l 44-1 SI ■ 44 oisHSWI 44. 


1 1? 4^4 o|sH 

mm ms. • 314 ^ 444 &14 sss ai^ hush s 
4SS40M 5144 S44S 4*711 4SfeA| 4 
0)M7| 44 4014. 

1. AP=OP—0A= (x—2, y-3, 2-5)ol3U 
(x-2, y- 3, z-5) = (t, t, 20°1lAi 

' x = 2 + £ 
y—3+t 
-z = 5 + 2t 

2. loflA-1 44>4SH) tfl«H 4444 


3^ ■ fJ"^7fO| oo|W 

1. 4-^44 sm 4^4-44 44 44 44 £4 44 
4444# #44# «]441 44 #4# =l 444 
a? 4 44 4 °14-3- 4# °1 «fl ^V41 #4-. 


t=x— 2 
t=y~ 3 


4-4- A i ^# 3 t) sH x, y, 24 4-^14# #oi-4 #4 

x-2 = i/-3 = ^3 


in. ei 233 



























O 4 A(xi, y u Zl )-Br 443. 4^4 
u = (a, 6 , c)4 4dd4 4411 ^44 4 

x=x 1 +at , y=y,+bt , z= 2 1 + 40 ( -+ s 

40 41 *fl«H 

(1) 4-^444- ^td 4dd 

(i) c= 0 , «6 + 04 ttfl, 4 xz/^^ 3 g 
USd 444 «^Al-g- 
x=x x +at , y=y x +bt , 2 = 2,44 

X-Xi _ 2/-Z/i _ 

7 , -2 ,2+ 

<2 b’ 

(ii) 6 = 0 , ac + Oii 4 , ^ 2 Z igig 2 |- ig 
USd 444 «V7gAj o. 
x=Xx+« 6 , y=y u z=z 1 +ct 

x—Xi z—z, 
a c ’ a 

(iii) a = 0, 6 c + 04 nfl, ^y2^44- ^ 

USd 444 « 4 g 4 + 

x=x u y=y l +bt, 2 = 2 1 +<+44 

x=x y-y i _ z-z, 
l ' b c 

(2) 4^44- ^444 

(i) a + 0, 6 = 0, c = 0e 4, 4 x+4- 

^4 444 444+ 

x=x 1 +at, y=y x , z= Zl 

°}3- °1* 444 y=y u z=z,°-3, 4444. 

(ii) a = 0 , 6 + 0 , c = 0 H nfl, 4 y44 ig*94 44 

4 4444 X=X U Z=Z 1 

(iii) a= 0 , 6 = 0 , c + 04 4, + 2 + 4 - Jgtgtd 44 
4 4444 x=x u y=y 1 


x,=x 2 , y,±y 2 , z,+z 2 SJ 

X]AjO| Hj-gAja 


O ®@a6c=0«J Hj, ©°M 31-5W3'M-^-g-cffral-^M'. 

41H- ik°\ a=0, ta+OH nfl 44i l$\ 

x=x y~y i _ z-zi 
u b c 

o]JL, O] 44 . ;*} A(^!, y u Zx)# *MuI yz 3 ^^ ^ W *)^-i- *+iW=h 

£#0, b=0 , c=0*H ^ 

y=Vu z=zi 

°|i, o] M-& 4 A(x u y u Zj)4r 44^ *#4 ^ 

^ % A(x lt y u Zx), B(x 2 , y 2 , z 2 )«- 44-b 3)^ 
ab=(^ 2 -^x, y 2 -yu z 2 —zi) 

olJ7 ? O] *)*+£- 3 A(jCx, y u Zx)4 ^ll+HS cfg-4 

x— x, y—y\ z—z, /r ., , , , < 

r _ ‘ = „ = . _ ‘ (fl, z,*zJ 

x 2 X\ y 2 y i z 2 Zx 

°14 V 4 cfi-21- ^th 

^a^LKHlAi 5i-yo| “dSAi 

(1) § A(x,, y,. Zx)# XI4H, HjEj M=(a, 6, c)o)| gggt SK4S| ygxis 

x = x L= _y-a. = _z 2i _ (e> o) 

a 6 c ’ 

(2) ^ § A(x,, yi , Zx), B(x 2 , y 2 , z 2 )« X|Lfe «Mj2| 

- (Ed, Xi^=x 2 , y,^y 2 , zi&zt) 


x—Xi _ y—y t _ z—Zx 

X 2 -Xx y 2 -yx Z 2 -Zx 


M7| (1) iffiSJKHW M A(4, 1, 3)* XlLtn, «|E| u=(2, -3, 7)CHI SSSB *!t!2| M 

Ajo 

x —4 y —1 z —3 

2 ” —3 ” 7 

(2) £dfi#7K»|Al = g A(2, 3, 1), B( —1, 5, -2)# *|Lfe 5j>4o| uh^Ajo 
x —2 _ y— 3 _ z—1 


x —2 _ y —3 _ z —1 
-1-2 ~ 5-3 “ -2-1 


0|° 


rar» i iutgiioiw qs sitiai ^sm 

(1) -S A(2, -i, i)*^]i4ji, 'g-^ta!El7>!<=(-5, l, 3)?!S|-g 

(2) ^A(l, 0, 2)*J)it2, >S-^a|E|7>S=(o, 1, —i)°la)-a 

(3) ^ A( —1, -1, 2)*7]q-jl i Hf^rt)E)7Xi=(0, 2, 0)?l2|-g 

(4) ^^A(1, -1, 3), B(3, 2, 


=EI ^o\*\ wa!°| DffaiEii- a ^4 

44^1 Sd44« 41 


1 


=s| 4S440II4 444 o h 44S 4D 4 4711 5)4. 


r01 | {l)^-A=y + 1= Z—L 


(2) x=l, y = 


z—2 


(3) x= —1, z = 2 


(4) 


x—1 y + 1 2^3 


3-1 2+1 


1-3 


414 


x —1 _ t/ +1 _ z— 3 
2 3-4 


> ^ 2)7i| 5)4. 

<oii (i)^4?l 444 4-^44 «=(-i, -l, 5) 

44 ^ AiAis) «d 444 

x —1 __ y+1 .._ z 
-1 ~ -1 — 5 

(2)x=f + l, y=-2t-A, 2=3^+5#Hl 444 #4 

x _ 1= ji±4_ = A_Ao}u^ +44 444 4-^4 

44^=(i, -2, 3)<7i4-. 

44-4 ^44 444 +>444: 
x - 1= y +1 =jl 

-2 3 
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<M Q “j ^ag-ZKHlAi £ A(0, 1, 1)* AILI-J2, 5ft! = SfHSh xjtjoj 

qg+jl qsiqq 

#01 qqq x]a|oJ a o Vsj:aj E j^ t ; = (_3_ _2_ 5)o|cf. 

nf-ef^ qqq *1*11 3 A(0, 1, l)-§r*U+3I, a 0 vsj:tf)e|7|-M=(-3, -2, 5)?]5| 

ajo|o S _^=y=L=_?zl 

*- 1 —-i —9 


rn 3 


5fH^LK))|Ai q# if 51*101 0|=b Z|o| 37 ® ^?5(0|Ef. 


J+2 _ y+3 _ z—l , . ,_ y+2 _ z—3 

-3 5 4 , if x i IQ ? 


© tM °)-?l-7)-q^. q-sb-qqiA) b 3b h, / 2 b AAu u u 2 

°i "fl, b 3b lx, h 7 \ *|3. u u U 2 S. *\3, ^*\3, 3 ^S. bUbb. 

3 b 3b h, h 7 \ Ais. 4b°1b U U u 2 S- Ais.43H.EL, 3 qs. bDbb. 

°lb-§- b^lbb bbq bb. 


ESI 2 flfiKloW g A(i, -l, o)* x|q:n, q# qt !4 g|HSf 5 |*h bbbl qsfoiq. 

(1 ) ^z2 = y±l = ^n3 

V -1 -1 5 

(2) x=f+l, y=-2t-4, z—3t+5 (b, £b bb) 


5fH^7|0||A1 Jf A n IAJO| 0| = 3 lfO| HH|t OjCHTjl qOftq? 


© ^■JHlA-iq- b-bziqs. q-a^HlAi b qb°l o|qq 

zj-q 3.7)1- -H-Af. 

uv^uj]q7)-z)-z)- Ml =( aii Cl ) i U 2 ={a 2 , b 2 , c 2 )?l 
« ¥ ^oi o|i?te m el q qb i u i 2 7\ oje^ qq 37li <?q b-n, q «iq 
ae ^om^soM-aaKaM, 



cos 6= I cos a I = 


l«i*« 2 l _ I a\Q> 2 ~\~ b-Jb 2 ~\~ C\C 2 1 
I «j 11 u 2 1 y di+bi+Ci J a 2 +b 2 -\-c 2 


02 


SJS^ZIOIIA) C|# 4 5jAjo| 0|=fe qq 37ffi qsfqq. 

/,: ^±i= y - 2 = 2 , l 2 : x —1= 


_ y-2 ■ 

2 


Mb/i, / 2 q a o , -^ : a|q-fez)-z)-M 1 =(2, l, l), «,=(!, 2, -i)oi°.§.q2lbq 


- Zj-q 37|1 0 a}ul 5 (-q cos 0 = 


|2x l+l X2 + 1 x (— l) | _ 1 


*)*M e=— qcf. 


qsgqoi|Ai 4 q-yq sis. qq >sq 

4 q-id /,, / 2 q ^if^jq7f qq £=(«>, 6 ,, c >), %=(a 2 , 0 2 , c 2 )S! q 

(D SIS £2: /,/// 2 <=> «T=^ (B, 0O| oft! 14) 

<=> ai: 6,: c,=a 2 : 6 2 : c 2 

(2)4q /.±/ 2 <=^> u,’ih=0 

<=> ata-i+bibi+CtC-i= 0 


*" 03 


5fH^KH|A) 4 q-id / 2 q gfqqoi qgq n q, g#o|| 

1 ■ 2-x _ y -1 _ 2 , . y _ z-5 
* 1- 3 k 6 ’ 12 ' X -3 -2 

(1) ¥ q-5d /i, / 2 7> Ais S^^l-3^ q-T*5) &-§- ^-q-qq-. 

(2) ^ qAj / lf / 2 7> A)s 4q°l q-b q-b 

*01 zfzf u t = (-3, A, 6),m^=(1, -3, —2)013 

(1) /.///j'a q, -3 : £ : 6=i: -3 : -2 o|h.£ k=9 

(2 ) l,±l t °A nfl, -3xi+yfex(-3)+6x(-2)=0olHS k=-5 

gf (1)9 (2)-5 


l il 4 


qagbKHIAI if qt! /,q S§qo| qgq n q, #go|| asfqah 

/ • ^+2 _ y-1 , . x-l _ y _ 2-1 

1 2 k 2 £+1 6 2 

(1) b /i, / 2 7> Ais. 5>bq-b st-i- 

( 2 ) b q-5d /i, i 2 7 \ ais. bq°i ^3i sfb q-b st-i- 


#S SHs 

O ¥ q^dq q-IMr 7Wi qq 

37lf oflq, qq, bq v b qq°iqq b qdd°l °1 
¥b qb oflq 3b qqol-H.3 oi 4 qo) qqq 

q 43 qq. aeiHs oi q qi qq e 

3 qqqq qqqq. 

3 

qfigqqAi q qqo| o|qq q°| 37 m bW 4 

SlTii qq 

eon 4 qq / lt i 2 s\ qqa)qb qq Z+=4-3, 5, 4), 

u 2 ={ 1, 10, 7)o|H3 4 qqo] o|qq qq 3 . 7)1 0 

43 qq 

_ o a _ I-3X1 + 5X1Q + 4X7I _/3 
° y (-3) 2 +5 2 +4 2 y l 2 + 10 2 +7 2 2 

qqAi 0 =-| 


bb 

©b qb h, i 2 y\ 3b bAHi qqqs 3 

7> qq °i q b q bb bq b qi bbbq. 


4 

=S| qfigqoilAi 4 5jio| ufmaiEU o|gqq q qi 
q qxi 1711# 414 qq qq. 

•on b qb 4 / 2 q qqqqb qq ^=( 2 , 1 ), 

mT=(^+1, 6, 2 )o)q. 

(1 )l 1 //l 2 °d nfl, 

2 : k : i=(&+i) : 6 : 2*133 
k=3 

(2)/a/ 2 q Hfl, 

2x (^ + l)+^x6 + lx2 = 0*133 
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±51* 

© 4**4^|A| B*4ei°| ^ o^| m 
© 4**4o||a| ei 4* *11411 s-*j“i|E|o|| 4 

44 ffl^O| HhgAIS. ¥ m 4 01^1 s| 4 . 

© 4**4o||a| 444444 M^4 44» 01 

mm\ 519 . 

® 4**4oi|A| 4 S^0| 01=4 44 H7» 
*4*. 4 SS4 SS • 44 ±4* o|§H^h 
? 1 I 514. 

© 4**4o||A| 44 SS AhO|o| 7ia« 

4 44 514. 

© ***±4iai mm 0|gt1 44 444* 
4* 4 44 514. 


jH4 ■ tfso-l S2|n 


1. «l 4 t- A^-g-^ 2|-444VoiiAi ^4 4 
4 4-44* 444 44* 4 514* 4 

Til 4:4. 

2 . 4**444 944 449 *9 ±4* 

#-§-44 ^4# °1*4 449 499* 

444 44* 4 SI-** 949* 4* 

4 44 44. 

3 . 4**4941 4444* 9*49 444 444 4 
444 444 444* *9** 444 
444 44. 



44* 4 


2 . OA • AP=(3, 4) • (x-3, y- 4)=3z + 4z/-25 
OA • AP = 09** iS}i/ Aj-ojoj Oj-^Al o. 
3x+4i/ —25 = 0°14. 


4 . 4**444 44* *44* *4444 444 4 
949 4 4 4*4* 441441 44. 

5 . 4994* 9*99 4**444 4 444 444 
4* 99991 44. 

4* SfS2| o|SH 

mm ** • 4*4soiiai 4 wiEio| A,xi s >j* oi@5i 
01 4a*40||A| gs9 444* 0197)1 ^4*a| SMs. 
9 451 9o|4 

1. AP=0P-0A=(.r-3, z/-4)9**.r9** 
x— 3, «/9** y— 4°14. 


sHs 

O 44 44 4 4 A*- 9491 *44 4 a?4 7* 4 
44 44*44 44. 4, 4 4 A* 444 *44 
49 791 *44 44* 4 44* 4444. 

[*4 U44 *444 4 4 
A* 44* 44 74 45D4 
44* **4 #4. 

*44 1*4 2144 4 4 A 
1- 44* «14 74 *44 
44* *444. 


45, 

A 


tAf 

[an 1 ] 


4 1 




/A* 

/ 



/ 

/ 




[an 2 ] 
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O 


£|B3ZjO|A1 “>§*' 

§ A(x u t/x, * 1 )* *M3Z, “l|E| *=(*, c) 0 )| ^*]°l g^o| gg6fg 

a (x—x x ) +6(y—yj +c(«—Zj) =0 


opll 


01 


3B£&.K)|A| a A(l, 0, 2)# X|Lm, Q|^4 

01 ah 


Tj-O. 


HKgAI§ ?®|- 


(!>«=( —1, 2, -2) (2)x-^- 


S0| (1) 4^144 n=(-l, 2, -2H**t l 4^4 , S4 444-8r 

-(x-1) +2y-2(z-2) =0414 x-2y+2z-5=0 
(2)^«)E)S^=(l, 0, 0)-i-^4T5l***7-44r4'S4 444£r 
lx(x—l)+0xy+0x(z— 2 )= 0 °IW x=l 


a (l)x—2y+2z—5=0 (2)x=l 


ET1 1 3fcEg*.K>W E*g uMAIg ^5(014. 

(1) ^A(2, -1, 2)1-4 4*, ^^«JlEl7|-w = (2, 1, -3)4 44 

(2) 3A(2, -3, 5)1*14:11, 44^^ = J ^ = J ^^1 ^44 44 

(3) 4 A( —1, 0, 2)* Aiq-ul, zi°fl ^x|o| jgig 


*§44 4"44 a(x—Xi)+6(y—yi)+c(z—Z!)=0-S- 4^4"4 
ax+by+cz— (ax-i+byi+czx) =0 
44\ 444 -(flX 1 + ^ 1 +CZ 1 )=C?S^^ *§44 
flx+ 6 y+cz +^/=0 
4- £°1 x, y, z41 tfltV 4+H444-. 


*44 ^44 +*§41 1*1 4 

4. 

444 44441 «=(<*, b, c)4*I 

44 4 «!41 

«i = (/i, »*i, Wi), u 2 =(l 2 , m 2 , n 2 ), 
v=(x 2 —x u y 2 —y u z 2 —z x )3-} 144 

- 2 , 4*14 a, b , ct- 4 514. 

(3) 4 444 44"! ¥ 444 7$ *-5- (2) 
4 41441 l^ v 4 514. 

( 4 ) 4 2144 o] 44 44 44 4 

41 441 1444 4444. 4. 


4 4 X ~ Xl =^1 = ^14 01 XI 
^ l m n 

4 441 44 SM 4 (x 2 , y 2 , 2 2 )°fl 4 

44 444 44^41-(a, b, c) 

43 . 44 44 n-& 444 4444 
u = (l, m, n)A 144*, * 44 
(x 2 —x x , y 2 —y x , z 2 —zjl 44, *4 

* 4444 444 444 44 m-4- 
44 (a—x 2 , b—y 2 , C—Z 2 )7\ 444 
4 oi-g -44 HflEj »•£ 44i v 4 44. 



1 


0 4*4-444 444 44*4 


=51 4*S4oM §S°| 444* +W 4 4211 44. 


(1) 4 44 44 514 SM 41 4 A(x x , y u zj, 

B(x 2 , y 2 , z 2 ), C(x 3 , y 3 , 2 3 )1 444 44* 4 
44** 444 44 51*1 41 44 444 

4 4 41 4# 444 444 444 
ax+by+cz+d= 0* 444 4 44. 441* 

Xi 2/1 z x \/a\ / ~d\ 
x 2 y 2 z 2 b = -d 
x 3 y 3 z 3 /\c ] \—d) 

4* 4444 a , b, cl 44 4 44. 

( 2 ) 4*34 4 444 4 444- 44441 444** 
4434 4 44 

x—x x _ y—y x _ 2 —Zi 

/ x W] 72 x ’ 

x—x 2 _ y—y 2 _ 2 — 2 2 
/ 2 tw 2 n 2 


#011 ( 1 ) 141 444 4444 

2(x-2) +(y+l)-3(2-2) =0<*H4 

2 x + y —32 + 3 = 0 

(2) 44444 »=(- 1 , 3, 2)4** 444 444 4 
444 

— (x—2)+3(y+3) + 2 ( 2 — 5 ) =0414 

x — 3 1/ — 22—1=0 

(3) 44^14* +=( 0 , 0 , i)-ir 44 4 4*** 44 
4 444 4444 

0 x (x+1) + 0 xz/+l X ( 2 — 2 ) =0414 
2 = 2 


1 . 237 
























O Afl 4 (x u 0, 0), (0, y u 0), (0, 0, zj# 
444 ^^-gr #4-4 44. 
444 444# 

ax+by+cz+d =0 .® 

443 44 4 4 {x u 0, 0), (0, y !, 0), 

(0, 0, zj# 4453 

ax l +d = 0, by 1 J rd= 0, cz x +d =0 

d 

-. u — — —. c— — 

Xi 

*®4 4°J44 


, C=-^° 
Vi Zi 


q s&msmki x, .voii m& 

44401 

4# 5HSK!0|fc| x, y, 20 || 

m sj*i 444# see] % 
&ion 


ax+by+cz+d=0 # a, b, c ^ 3<H£. «Hfe 0°1 oj-qns a=t0 

<^nfl 

a(x+-^-^J+by+cz=0 

21-401 q-Ei-’i 4 <a4. 01 * 8 -^ 4 # 0 ,o)#* 1 M-ji, «=(a, b, c) 

4-8r u o^^-640 4 °l-^7l-7.|o|4. 

s|&3£oiiai 

«92!0W x, y, zO)| cHt!- ftJX|gg4| 0 x+&y+cz+</=o£ *'Ei «=(<*, 6, c )o\\ 
440 J gey# L^LHCK 


<i d d 1 7 „ 

— —x - y - z+d= 0 

Xj Z/j Zi 

=£0ol 5.3. ojng#^ 444 


^ j 6/ | ^ 

Xi y x z 1 


=21 45=40||Ai A|3 4 # All Si X|Lfe 

@#4 #44# 44 4 SMI 44. 

#011 #4# ^44 444# 

«x + &z/ + cz + e/ = 0 o lHl-al 44 444 A)] 

4 A, B, Cl 4453 

(1) ffl+z/ = 0, 2b-\-d = 0, 3c+e/ = 0 

°1 444444 44Ai a, b, cl 44 d 

3 4444 a=—d,b= — c=—\>d 

44 A i rf=£0ois.3 444 444 4444 

—dx — \^dy —^4z-|-4=04Ai &x+3y+2z— 6=0 

(2) b+d=0, ^a+c-{-d=§, a—b+d=Q 

°1 444444 #4 a) a, b, cl 44 ds. 44414 

a=—2d , b = ^d, c= — 2>d 

44 A 1 t/=£0°l53 444 444 4444 

—2dx—dy—3dz+d=0 6 §*\ 2x+y+3z— 1 = 0 

(3) a+b+2c+d=Q, —£Z - t-4 + 3c+c? = 0 ! 2a + c+t/ = 0 

°1 44444# #4A1 a , b, cl 44 </s 4444 

a=— \d, b = \d , c=—Fpi 


44A-1 d+ 00 I 33 444 444 444# 

-j4x +-^4z/-7fC?Z + = 0 ofl A-j 

x—i/ + 2z —4 = 0 


no flagfflo|*| All a A(i, 1, -1), B(— 1, 3, 3), c(i, 5, 0)* AI 4 fe 92=1 Ufa 
m =?®m 

SOI 444 444# ax+by+cz+d=0°W5L 44 44# All 4 A, B, Cl- 4 

453 

a+b—c+d= 0, —a+3b+3c+d=0, a+5b+d=0 
°] 44444# #44 a, 6, cl AAds, 44414 
7 1 

a =—- d, b=—d, c=—2d 
344 i/=oo)4 <z=£=c=0o]33 d=f=0 

■S’S^ Mil'S--y<fa + \ d «- 2dz + d = 0 ^ 


7x —y+42—2 = 0 


m 2 SBSIW CIS All m *IHfe 9021 agi® =?*«>». 

(1) A(l. 0, 0), B(0, 2, 0), C(0, 0, 3) 

(2) A(0. 1, 0), B( — 1, 0, 1), C(l, -1, 0) 

(3) A(1, 1, 2), B( — 1. 1, 3), C(2, 0, 1) 


7x— y+4z— 2=0 


4/S/4/3 


4SSS4 SiSth “Jg*j 



4 (Xi, y h zJ-S- A |42 yz^Sn \ ^ 
as SS4 ^44# #401 3AK 
z/zSS 011 414 44# x^oil 44 
o] 340|53 g-idlBi# x^ 0 |S .^2 

OlrL ^ 
os aa 1 —r. —i 

n = {a, 0 , 0 ) 

4 (x x , z/i, zj# a |42 w=(a, 0, 0)0|| 444 444 44 

AIO 

-1 I_ 

a(x-x 1 )+0(y-?/ 1 )+0(z-z 1 )=0 
cn|-a|-Ai x=Xi 

## 4S°3 zx44. xz/44o|| 41# 444 444# # 

3)4 4#4 m. 

( 1 ) zx444 41# 444 444: y=y x 

( 2 ) xj/44011 41# 444 444: z=z. 


23S 4# 



















O o**" Q3 




j^Ajoi bh^A|§ ?SK)ja|-. 
3x+2y—42—1=0, x+y— 2 —5=0 


W 3Z.KHW 

a^shais §3°| gfg±|o| 
¥ ?H Usm 


M0| Jg«l°] s>5d-8r 3x+2y—42—1=0, x+y-2-5=0-§- -§-*l°|| 

3 (x, y, z)A 

■x- J g , a^ 1MM 0 W AAy, x-ji i7)S|-“i x—22+9=0, —y—z+14=0 
z#;t,yS Mart'S 2=^±?-,2=-2,+14 

■w ¥*fe s-swi ims- ^±5-=J^r =*“W. 


x+9 _ y—14 _ 

2 “ -1 _Z 


rn 3 ilsggoiw c|g- ^ g^s) jiL-ifj 2 | 99±» gs|o|a|. 

x—y+z— 1 = 0 , 2 x+y— 22 — 1=0 


© 011 m itagaoiw sj-y ^L=^±l=-y2)92 2x+3y-2+5=o°i ng°|$ia» 

^SKM. 

»oi ^= i =*f‘=l=^^ 

x=3t+l,y=—t—2,z=4t .® 

®-§-2x+3y— 2 + 5 = 0 °)) 

2(3^+l)+3(-f-2)-4#+5=0°l2^. t= 1 
^=14-®°)1 tfl'M'S x=4, y=—3, 2=4 
®H*W +-SfeJ5L*j^ 3}-a-b (4, -3, 4)°w. 

2 (4, -3, 4) 


EEl 4 ^taggoiw cis 5 fc| 3 | 9221 5 iS°l s|s* gs|o|af. 

(1) ^|=f-l=-y'4 *83 s+2y+3z-19=0 
{2)g-S - 5 ±^-=- ? ^-,ff=-14 9 , ao:+2y-£+3=0 


+ u oM!^H x 1 AAy, x# 

3x — 2 — 2 = 0, — 3y + 4z —1 = 0 
z -& x, yS. 


2=3x 


2, 2 = 


3y+l 

4 


AAA +«fe 5Md°] 


3x—2 = 


3.V+1 _ 

4 _Z 


§H^ 

©2)^2)- S*!°] (x, y, z)A 

2 )^2)- AAA + ^ A\AA. 

°1 A A 2] #£■ nfl 7 fl^ ^A)°) 
1+3®)°) *++!+°] (x, y, z)°fl tfl 

AAA. 


4 

=ai 5jAj4 §3°! 

:: +d + smi m. 


Si sHs 

O 3-+++MI® + AAA ^AA + ^3 
-§- A Hl A (x, y, z)A °1 A 

+ + AAA u cH)+Hl® 31 &A A A A A 
+3?!: A +-33 + +-3-H «1-t+^ A\A A 

—3. +-t++® ^2] «Vx^ o. 


3 

=ai + ga°| m-y°j 4 °i 

711 AA. 

#on A^AA a-AA + Jg^s) wvxjx] 

x—y + z —1 = 0, 2x+y-2z—l = Q-%: -^ A |oj] n>^A]x] 

+ ^ (x, y, z)2] 


#0|| {l)A-=y-l=^^ = t^^SLA 

x=2t, y=t + l, z = 2t-l .® 

®|-x+2y+3z-19=0°ll 
2^ + 2(^ + l) + 3(2^—1)—19=0 
olHS. t = 2 
t=2A ®°11 
x = 4, y= 3, 2 = 3 

4^1 42.^°) A&A (4, 3, 3)°lEf. 

(2) +AA = A_A =tSL 

x=2t-3, z = 4t + 2 .® 

®2)-y=-l^-x+2y-2+3=0°]l c)) 0 J^ 

2^-3-2-(4^ + 2)+3 = 0 

olHS. t=-2 

t=~ 2* ®°11 Efl°j^ 

x=— 7,y=— 1, 2 = 6 

IE|-5|-A-1 jL^oj (-7, -1, —6)°)E+_ 
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oish 

11 Sa • ^ gs°| s-yaiEi 

J\ oi^fe 4* oigsjoj ^ S3o| o|=fe A 

^°| 37|fe 0i87)| Sf0|-S7| zm 

5!0|ch 

1. «r=(4, -l, D,«r=(i, i,o) 

2. cos <9= 

l«i l«zl 

_ 4x l+(-l) xl + lxo 

y4 2 +(-D 2 +i 2 A : +i 2 +o 2 

= j_ 

2 


§H^ 

°W^= ^ 3- 
7] Sit n^l-xls if ^o] °]^H= ^ 
37} 93 if ^2] ’M«]^7]- o]=3 
zf§- a^JL aS\ n-a fM]x-] 3.x] 

Q-& ^ t^-HS 0<(9<yc>l^. 



a M ^ ^dd^7]- 0]S3 Zl-O] 

3X]2}- if ^°] o]=3 ZVO] 3.7]7]- ^X] &1 

3 1^1 SW. 


5 

SSI SHMOIW if SSOI 0|=fe Zj°| H7W fisi- 4 

smi ew. 



© ¥ w°i *is. igt8«]-^ ip ^xitfiEis x]s 
^«KH, if sg'go] A]S 42]°]^ ¥ $£21 
ajE]£. X]3 ^fx]o]tf 



soil if ^ 2 ] ^dd^fe z, Vz i V «!=( 1, -3, /6), 
«T=(2, -2, 0)°lH3if ig^o] o] 2 f z]- 2 ] 3711-0 
a]-3I s]-^ 

co:: p- |lx2+(-3)x(-2)+/6xQ 

yi 2 +(-3) 2 +(/6)V2 2 +(-2) 2 +0 2 

= J2_ 

2 

4eM ^=-J- 


6 

SSI SSIZJOIW ¥■ 32^1 SI ■ =3 a?dS SP1I 5M. 
* 0 || (D^Tl = iglgO] ^^e]^ zvz> 

«T=(fl, 2, 6), ^=(2, 1, -3 )o] 3 if ^°] *13. 

cfl a : 2 : 6=2 : l : (-3 Hh3 
<2 = 4, b= —6 


240 zts 





































© -T- a , £4 nfl, sg'S a , /S7)- A-)S. *g*gs|-*S ^ 

w^E *13. 3 ^E. 

£^^^2, >97}- A]3. 4*M3*.*H *13 ^3]<>lal, 3 ^E 

°i a o v -§-^ 4*43 i+g-4- 

£|S£ZK>M ip S34 SIS ■ 2E7j 

^ @3 a, 0°\ g-t!“jE)7h 44^=( flli 6,, a), «r=(a 2 , *2, C 2 )S ecu 

(1) SS 33: «///? <=> «T=fwI (3, 00| Ohd *!+) 

$=> a,:b t : c x =a 2 : b 2 : c 2 

(2) E3: tf+8 «=> mT*mT=0 

<=> a,a 2 + bib 2 +CiC 2 =0 


"■ 06 


£|ESZKH|A1 ip §3 2x-y+az-l=0, 3x-2ay+z+5=00| *|£ +4° I E|E^. 

Sfe #4 «2| &§ ^§K>14. 


S0| j t iC H ; u 1 + S34 4'!d4 E 1fe44-«i=(2, - 1 , a),~n 2 =( 3, - 2 a, l)«l3 
JMfcoMs4*111 Ifl '^•«r=o^)HS 

2x3+(-l)x(-2a)+axl=0,a=-2 


S -2 


J 


nil 6 

(D-t- ^ax+2y-\-bz+2=0, 2x+y- 32=0^1 *13 64 & 

(2)-^ J g^ax-2y+2z=0, 2x+y-4z=0 f >l A|3 4^M s|E-^- 5 >e a^ fl o] ^ 



^agzioiw 44 *-^l = JLJ!i- = . * - ?i 4 gg ax+by+cz+d= 00 | 0 |=£ 
44 H7» yafcn. S OH, cos 04 SS# £3*1014. 


»H§T.K>|A| W2J *144 H 3| t 0|CgTfl 


44- *§4 *144 HV^o)] lM3*k 

°1 $4 

o': ax+ 6 y+cz +«/=0 441 &*] <£-£- ^ 

A(x lt yi, ZiH*1 44 ffO|| iflfl 44d4 eh-g- 
H(x 2 , y 2 , z 2 )h*3 44 4 A4- 44 * *H4 

7jE]-b ^4 AH2} 3714- £4. 

AH=(x 2 — x u y 2 —y u z 2 —z x ) 
o}3., 44 <*4 44«14 n={a, b , c)4l 4)44 AH^«o]hE 
m • AH=±|«| |AH| 





|n-AH| = 1*1 I AH | 

I_ \n • AH| _ \a{x 2 —x l )+b{y 2 —y 1 )-\-c( x z 2 —z 1 ) I 
|m| ja 2 +b 2 +c 2 

“W. °H 4H(x 2 , y 2 , z 2 )^-44a i 44 ^o]HS.gx 2 + 6 y 2 +cz 2 +rf= 0 o |nf. 

44*1 


a(x 2 —xj +b(y 2 —yi) +c(z 2 —z 1 ) =ax 2 +by 2 -\-cz 2 —(ax 1 +by 1 +cz 1 ) 
= — (axi+byi+cz 1 +d) 


°W. 


I AH| = 


\ax l J rby l +cz l +d \ 
•J a 2 +b 2 +c 2 


°144- 4444 chg- 2 }- ^- 4 . 


g^T> 5&SS0IIA1 § 

(x,, y,)2|5Kdaa:+i!y+c=0 
A|0|o| 7|E|fe 

\ax,+byi+c\ 

17+P 


m^LKJIW S2| S3 A|0|°l 7|a| 

3 A(x,, y,. z,)2| S3 ax+6y+cz+rf=0 A|0|o| 7|a|fe 
Jaxi+Ayi+czi+rfJ_ 

7 a 2 +6 2 +c 2 


3 A(l, -2, -1)4 S3 x— y+3z+5=0 Afo|4 7|afe 

|1 xl+(—l) x (—2)+3x (—1)+5| _ 5 = 5/n 
yi 2 +(-l) 2 +3 z /IT 11 


(2)^o)xl = 3g^4 zvz>^ = (a, -2, 2), 

«T=(2, 1, -4)013! ip 3g^ol "A 

n 1 • h 2 = 0°1EE 
a x 2+ (—2) x 1 + 2 x (-4)=0 
^4^ « = 5 


4 h 4 UP 

axil o|ei 4 a^o||Ai XIA14 S 30 | o|=fe 44 
SS* 4 5i7|| m. 

SOM A]A|4 HV^rfjEl 4 - ^^21 ^A)a]Ei 7 l- 01=^ 4-4 

3.71-i- a 4+1 ^ (9=y-ao 1HE 

cos a=cos(~— 0^=sin 6 


Al/E/Al/S 


sat!- 4 S3 A|0|°| ?H a| 


4 S 30 | ax+by+cz+d x = QH\ ax+by+cz+d 2 = 0^ ttH, 
(a, b, c)S S°£S 4 S3S S1^4. 

S3 ax+iy+cz+t/!=0 °|2j 3 SS (x 1; y u zJoiai-3 
S13 0| S°^4E1 E 4# S3 ax+&y+cz+J 2 = 077)X| 
4 7147) + S3 A)0|°| 7lB|7) S4. 
cc)a)Al ^ S3 A)0|°| 7ia» d^\n s)3 

d _ \ax 1 +by 1 +cz 1 +d 2 \ .^ 

7 a 2 +b 2 +c 2 

33C1I S (xi, y u Zi)^ S3 ax+iy+cz+rf^O °I4 S 
0|s^ 

axi+by x +ezi +c/ 1 =0 0)| A1 ax x -\-by x +cz x =t—d x 
0|* ®0|| 4343 
7 _ \d 2 —d y \ 

C ~ U 2 +b 2 +c 2 


_ \la+mb+nc\ 

/iW y a 2 +y> 2 +c 2 

44 -a-i sin 04 ^ 01 - 0 - 4-4 cos 04 + 1 : + $14-. 
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JEZW 



19M 


nil 7 Cfg 321- S4 AK)|21 7{EW WHBh 

(1) 4A(2, -1, 5)4-J§4x-y+3z-8=0 

(2) 4 0(0, 0, 0)4-J§4x-2y+3z-9=0 

5m§TfO|A| WJEff 0|£OfOJ 7*1 bfWA|£ Ojtglfl ^ Oft If? 

O ^Ajo| g C(x Xt y u Zl )°}JL, «£1#4 ^ O|7 > r o] T-SS) #44 

4-^14 Ml. 

-2-1# ^4 7-5 44 444 *)-§- 

P(x, y, z)q-:nl4 \CP\=r°W. 

°H¥^C,P21 4*H11- AAc, PA3- 14 
CP=/>-c°lHS \p-c\ =r°flA] 

• l*Jj=« \p—c\ 2 =r‘ 

<=> x •x=d‘ 

(p~~c) • (p~~c)=Y l .© 

°i mu. 

14 p=(x, y , z),c=(x u y x , ZjH-HS. 

CP=p—c=(x—x u y—y u z—z x ) 

°)3L, ®ofl 

(x—x u y—y u z-z x ) • (x—x u y—y x , z—z 1 )=r i 

°1hs. HI A-& 1 sz 1 #411 411. 

(x—x x ) z + (y—y x ) z + (z—zi) 2 =r* 



14 p=(x, y , z),a=(x x , y x , z x ),&=(x 2 , y 2 , z 2 )°lH5. 

p—a=(x—x u y—y u z—z 1 ),p—b=(x—x 2 , y—y 2 , z—z 2 ) 

012 * 44i©4i *nwa 

(x—x u y—y u z—z x ) • (x—x 2 , y—y 2 , z— z 2 )=0 
°1HS HI H 1 S4 #411 411. 

(x-x x )(x x 2 ) + (y—y x ) (y-y 2 ) + (z—z x )(z-z 2 ) =0 

441 4414 HI AA. 

sffiSZ-KHW ^°| HfgAj 

(1) §§o| C(x,, y u z.)o|2, “W|#o| zio\-j\r°\ ^°| Sf3H 

(x-x,)’+(*-*)*+(z-*,)*^ 

(2) ¥ 1 A(x x> y x , Zi), B(x 2 , y 2 , z 2 )S x»°| °f # SH ^°l SEWS 

(x—x x )(x-x 2 ) + (y—y x )(y—y 2 ) + (z—z x )(z-z 2 )=0 


011X11 


07 


2|ffiSLK)||Ai q# 14 111# mi. 

(1) 114 A(2, -1. 3) ©la #4#4 147)- 5# 1 

(2) 1 4 A( —1, 2, 1), B(3, 4, 3)4- 4#4 A A 4 MS. H 1 
#0| (1)34*1(2, -1, 3)«ljI?Vx)-g.o) ^o| 7 )-5o| S.S. 

(x—2) 2 +(y+l) 2 +(z—3) z =25 
(2)(x+l)(x-3) + (y-2)(y-4) + (z-l)(*-3)=0®lHS 


(x—l) 2 +(y—3) 2 +(z—2) 2 =6 


44) 43E«MW ^ 4 A(x x , y x , z x ), 

B(x a , y 2 , z 2 )l 1#4 of sf- ”jLso; 3 

7 -s 44 444 41 
P(x, y, z)H 1# APj.BP4.els. 

AP•BP=0 

o]cf o|ng a)) 4 A, B, P4 ^A|uj)q-t zj-zj- a, b, pA3- A# AP =p-a, 
BP=£-M-HM 

(p-a) •($-$)= 0 .© 



ran 8 

OH 9 


4 4411 . 


a (1) (x—2) 2 + (y+l) 2 +(z—3) z =25 (2) (x-l) z +(y-3) z +(z-2) z =6 


3S3?J0|A| g^j0| A(l, 2, 3)0111, yx|S°| ^0|7f 4°J =?-5\ ^SfO|Ef. 


q# ^ a# xi#q ^ 

(1) A(—4, 3, -5),B(2, 3, -1) 

(2) 0(0, 0, 0), A(—2, 4, -8) 



7 

=£1 Ah0|o| 7(a» 44 4 SMI 

AA. 

g0|| (1) |lx2+(-l)x(-l)+3x5-8| _ 10/Tl 
yi 2 +(-i) 2 +3 2 11 

^ 1-91 _ 9/14 

yi 2 +(^2) 2 +3 2 14 


§H s 

O °14^M 4* ^4 4444- 441- °1 

1114 444°1 4 s 44114 AA^-A. 

1S 44 444 41 P(x, y, z)A^ 14 

I CP | =r°H. 

y (x-x 1 ) 2 +(y—y 1 ) 2 +(z-z 1 ) 2 =r 

°M 14141114 4414 

(x-x 1 ) 2 +(y-y 1 ) 2 +(z-z 1 ) 2 =r 2 °H. 


8 

=±t| mi44|Ai ggq yx|#°| zjo|7f ^ 

§41111 SMI 14. 

#0|| (x —l) 2 +(y —2 ) 2 +(z —3) 2 =16 


9 

=ai 4fiiioiiAi ^ m xi#°i ?f e 

4§4* 111 SMI m. 

#0|| (l) lit 14 4441 

(x + 4)(x~2) + (y-3)(y-3) + (z + 5)(z + l)=0 

olH S (^+ 1 ) 2 +( x/ -3) 2 +(z+3) 2 = 13 

(2) HI 14 1441 

x(x+2) +y(y—4) + z(z+8) =0°lS.S. 

(x + l) 2 + (y —2) 2 +(z + 4) 2 =21 


242 ^ 
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[*H9 p.220] 


1 IL^ OA =a, 

OB =b, OC=cB]-Jl ^ nfl, tf|El AG1- a, b, 
cS. q-Hj-iflojBl-. 



© -g7]«]EjO| «a|. T, Q|A1 
gya!E|oj 2-y 


3 

mm mszioM 4 3 # *144 4^4 a 
n 4 sin ew. 

«0|| 4 3 A(l, 4, -10), B(3, -1, 0)4: 


2 AW aH* a°l tt £*e]°l &°p }291 W 

saw ad ■ gas) a* ^*mbk 



3 ^a^MM-sp^AO, 4 , —io), b( 3, -i, o)-& 2)-9°i mq 

9h+fc ^s) 4a* XSM4. 


x-1 = y-4 = z-(-10) ola _, 
3-1 -1-4 0-(-10) 1 

x — 1 _ y — 4 _ z+10 
2 -5 10 

°H °1 4^1-m :gs] 

■*“ 1 = 4 = 2+10 oilxl 
2 5 10 11 1 

x=^r- t z=-2°]E-3,(^-, 0, — 2^°14. 


4 4a*a°M * 4 * 


A °1 W 421 37]* 0*J1 * HD, COS 021 a* -T-SH 2 )-. 


5 ^a*?MW 3 A( 0 , -2, 2)* 44 -J 1 Jg’S x-2y+3z+i=Q^ 1 
*1 igigai 19 - 4 ** *sH4. 


© X]*|o| ly^A] 

1 ?j-yo| 0|#1 Z|fi| 371 


© ign^ -^-OJ H}-3gA| 
m^oj Hf^Aj 


mm ^agZlOllAi 1 AIA10I 0|=4 3o| 3 
71* 41 4 21711 thcK 

soil 4 X]A1 / l5 / 2 0) ZVZ> 

«r=(2, -1, 2), mT=(1, 6, 2 ) 0 } £S 4 3] 


j/El/S! 7| = 


1 


=si g^B|E|o| g-aoii m mis o|gs)&i ^ei°i 

a- 4 2i?ii m. 
soil ag=M+ob+bg 

= —a+b+c 


^d°l °144 4 V 2 ) 3.71# d^JL 

— a- |2X1+(-1)x 6 + 2X2| _ n 

^2 2 + ( —1) 2 +2 2 y l 2 +6 2 +2 2 


2 

mm #^a|E|o| 4 01711 m. 


5 

mm i Am 3 401s ss 4 sai 

31°l 111* 41 1 21711 §41. 


soil AG=y 2 2 + 2 2 + 2 2 = 2/3°l3. 
71- o144 4 V 1 3.711- 031-3 I'S 
AD 2 /3 

2/3 


«1e1 AD, GA 


cos 0= 


AG 2^3 3 

AD • GA=AD • (—AG) = — | ADI |AG| cos 0 

= — 2 X 2/3 X = — 4 


soil Jg’S z-2i/ + 3z + 4 = 02l ^Al«lEH 

« = (l, -2, 3)oH. 

°lnfl 1 4 ig^ol ^laiElS A-jS. 

^ 5}ES m % £ 21 ^ XI 4 - 

z-2(z/ + 2)+3(z-2)=0ollAi 

x—2y + 3z —10 = 0 


in. aziEtUl- 5Zlffl|E.1 243 













































S/y/£! 7|S 

1 

=si 3±^°\ wmi o|gaM 

^Ei°| g-g# m 4 2MI 5hLK 

#011 M+bc-ab 

=OB+ (OC^OB) - (OB^OA) 

=oc^ob+oa 

=a—b+c 


2 

=S| lh^S a# 4 5i?1l SW. 



F(2, 0, 0), G(2, 2, 0), P(0, 1, 2), 

Q(0, 0, 1) °]S-S. 

FP=(-2, 1, 2), GQ=(-2, -2, 1) 

FP • GQ=(-2) X (-2)+lx (-2)+2 XI 

= 4 


i9ii 


saa ?is | 


1 3#* afja)- ** OA=a, 

OB—A, OC=?a3 n(, OB+BC-AB* 
a, b, tS. i-H-iMa)-. 



2 3-B* 31)2]-iM ttaAiiqoJ zJol7>29! 114 

■asM^i ^ 5L7)e) AD, AE») AA P, 
QEl-iSW. °1"J FP -GQ2] a*7-sM4. 



3 -T -g*W a, Ml iflSH \a\ =/2, |6| =2, \a+b\ =/T01J nfl, J 

a, b7\ o|jf-t zvs) 3.71* *SM4. 


4 Sj-SiKMM * a® 3l+4i/+5z-12=0, 4x-3y+5z+12=0°| °|-=! 
* A 9) 37)* #^3 ■& n)l, sin 02) S* 


[SIS p.220] 


© -£7K«|E.10| «a|. A «3Ah 
g£hH|Ej°| °1-*4 


0 -^7HH|E|oi mw 

=Z_M*|Ej°J L||W 


© ■^7H«|E|0| LHW 

g^wjEjoj m» 


© IgD12^ jp.OJ ly-JgAj 

^ S^0| 0|^ Z|2| 3.71 


5 as*a°M * 1 - 371 - (i, i, 4)a3, aa x+y-i 2 =o«ii ns>* © aa*i 351 
4-a aa*)* ^ aa " 


3 

=si + 01 ^ ^°i + °!7ii m. 

#011 \a+b\ =JTqo]e.S, |a+6| 2 =10<>M 
(a+b) (a+b) = \a\ 2 +2a • b+ \ b\ 2 
10 = 2 + 2a -6 + 4, a'b = 2 
a • b= \a\\b\ cos 0°]£-S. 2 = /2x2cos 0 

oj-sM cos 8= J ^-°]S.S ^ stjE] a , by} 

4 

=si mszi-oiw ^ SS0I 0|=fe ZJ°| 37II- +H + 
StIzhi m. 

#011 ^*1 - z]-zl-^=(3, 4, 5), 

n 2 =( 4, -3, 5H-H.3. T= 3g^o] o] z>^ 37l# 0 
2p3 §j-»l 


r ^p- 3X4 + 4X (-3)+5x5 _1 

C ° 73 2 +4 2 +5 2 J 4 2 + (—3) 2 +5 2 2 

<9=^o|u S 

sin 0=sin -|-= 


5 

=31 ^fi57.K»|Ai + °| m. 

#011 ^ A>ol^ 

z|ol^ ^ 

1X1 + 1X1 + 0X4^121 _ r[ ^ 

yp+i 2 +o 2 

(x-1) 2 +(i/-1) 2 +(z-4) 2 =50 


244 zts 
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M p.221] 


1 


ZLejiJ- &>] *V £.A]h]o] Qo]7\ 291 ^ 
£ BC^ ^ nfl, 

OP=«DA+( l-/)OM (0<*<l) 

4- ^ P71- ZLB]^ £tgo} ^H-g- 9 - 



© ^LHH]E1«l Ml*! 

WI«MN 


2 ^ «]E1 J=(-1, 2, 4), J=(2, 1, 3)°fl tH®M «|E| +1 

Tf*l (p-s) • (p-b)= 0* n)|. «|E) pS\ P7)- O-El-fc 

9) a^lw^sHel-. 


0 ^7Hd]E10| AjOJJf HW 

0 Ignj 2 h ^LO| d o WAi 
g+ 8 jE|°| lh» 

^lOJ HhXjAl 


3 


2HHPHA1 5*1*1 = J'Z^ = 7+A x+3 = y+7 =1 +± 

winMT 4 J 2 2 - 1-4 5 3 

2 ) 


© *!t! 2 | » 0 «J*! 


4 >8>S a: x-2y+2z=Q ?H SM *1 ^ P(2, —2, 3) © >89121 52 | »J*J*! 

«M >§3 «°fl Mlf! *Hi2] 11-H21 2fa* 7*M=1. 


x--^) +\y- 


+U 2 ) 


11 

4 


4SM 4 P4 ZLBfe £l!4 


4 x^x 


11 


= ll7T 


3 

=S| 4ig+01|A-| + 3IA1°| HWo| 

+i + +?n +4. 


= 011 —_ — = !/- _— = ^^3 g J^opj 

son 2 2 -1 s ^ — ^ 

x = 2s + 5, y = 2s+2 , 2 =—s —3 

■£ + 3 _ y + 7 _ 2 + 4 _.;=, i^r>rd 
4 “ 5 “ 3 ~ tS - *-*■ 

x=4t—3, y=5t—7 , z=3t—4 

1 414 2fi7l- z>z]- +]-# BflojH 
3. s=- 2 , f=l 

444 111 5141 (1, -2, -i)<>14. 


4 

=S| sffigLKHW g+oil 43 + 4 °| ^ioj 


5 aim*! \ x + , +2 , 1 °i *«* aaa * 2 | 3* 

\x+y+z+k=a 

Zt*A 2 IT-sHel. 


© IgDIJlf ^LOJ HtXjAj 
34 S3 Af 0 |oj 7ia| 

? Oj HKgA] 


Ifil +1 + +t|| 94. 

# 0 || ^ 74 aiEl 7 f n=(l, - 3 , 2 ) 

4-H.S. 4 P(2, -2, 3)4 a 4) 

4310 ] TIAIO] ulxjTl^ 


1 

=H| 5*fiS*0lW 4*I«I4» OISSM SHStt + 

+4 94. 

M0|| OP=/OA + (l-0OM°lS-S. 
OP=/OA+OM-fOM=/(OA-OM)+OM 
OP-OM=f(OX-OM), MP=/MA (4, 0<f<l) 

nj-HfA-l ^ P7]- ZLH]^ 44- AM01-H.S 

AM=/3 


r o_ y+2 _ 2-3 

-3 2 

x -2 = 4^ = 4+l=^ ^4 

H(^ + 2, —3t—2, 2^ + 3)013. I Hfe a $1 
®HS (^ + 2)-3(-3^-2)+2(2^+3)=0 
14^+14 = 0, /=-lolHS H(l, 1, 1)014. 

5 

=s| 4fiS40l|A| +4 ffl^oi +1471 4+ +H 

+ +7i| + 4 . 


2 

= fi | g+^401 lh 4 « o|SS)oi ^ai» suit) + + 7 i| 

+4. 

soil % PS) 4-ai- (x, y, 2 ) 4+1 

p—a=(x+ 1, y— 2, 2 — 4), p—b=(x— 2, y—1, 2 — 3) 
ip—a) • (/»—^)=0°ll A i 


#0|| x 2 +y 2 +2 2 =l+r ^4°1 (0, 0, 0)°1 al 4^11-4 

404I-1+ +-0I4-. 44 ^AiojlAi 44 x+2/+2 + ^ =0 

44 4 7) a]# d^JL 4+ d= -, < l 

Vl + 1+1 

4, -j3<k<j3°A ttfl ^4°! +4 n> 4 -n S ^ 4 x 1 
411- 7>Xl7ll =14-. 

4-4-a-i ks] 41*1 -/344. 


1 . o+1eS 4 0+4El 245 


































HLHM 


jhhW 




► 


T^^ojtgpi 


«J-§- UVAj-sJ-JI Igtgofl ^(L)O^.^.Ej «Jo] Hl^^lcfjL 7> 

=sm. °)"fl 3 P4 #7fe ^ S33 o|s - ZHI 

S=PL°14 SKU, 3 P# A]^ 0_^ 5|-J7 Jg34 4^0] oJjEl-i-w, W31-S71- °\^ 4 

2] H7)#6» HfJI 5]-^, 3 P2] ||-7|^ COS 041 Mlttltfch ^ [ZL^ l]3)-^ol 0 = 0° 

U “fl m?\ ^M 2]2j-^-ol 0=60*1) HI ^ #712] -M #ch 


1 

\ L 

: 




&H l] [n 

Afl 3 P(— 3, 5, 1), Q( — 4, 5, 2), R( —3, 4, 4)-S 
Sf-Sfe *§?! aty ## #21 3 L(-5, 9, 7)«1|fl*l# 
#■#<>1 ^nj-. u= PQ, tT=PR, s = Pl>|^ tfcL a 
^ ^Ajaj^-t «olHlui ^ ttfl, cfg- £*§-ofl #8Mah 


4 B|E| M , y* 44 L)E)moi4. 

33o|| 432J S-yaiEi m* ^sldai. 



*14 M , s7) 0|=fe 4°| 37» 0401 m HI, COS (9°| 4# ^5)014. 

(3, ■[56=7.5, <fTl=3.3°-5L 4I3&4.) 


2)34 “|7fe MS 0V4 25577)*I4 3^3. L)EHrf!4. 7® 3^* 255* HI, 0| S3 

44 3 po| #7» L)4Ufe 34* ¥443. 


CHB«! «r# L H o sal 




343°j g a | 

tttt « JW #* tt tt P. tttt a 
44 3 0* *14-*1 gfe * 44 tt 4 
-a ^33 / 44 tt tt 

(DPO-La.OH-L/oltt PH-L/ 

(2) P0_La,PH.LMtt 0H±/ 

(3) ^X1, 0H_L/,P0±0Holtt P 0 ±a 

o|S34 343 

(i> ¥■ tttt a, M tty H, tt 43 /* **sfe 4 tttttt 
a, 03 ol4°|AlS 5=tt* tttt. 

(2) tttt a 4°l Si4 &* tt tt A°w tttt aofl mtt -Md4 
tt A'* tt AS) tttt a 4^4 ttAWHHa tttt. 

® «*■ AB4 tttt a flsfi] A'B'oltt «V 

M, 3)-fd AB2}- a 7 > o|SS 3 - 71 # dS^JL SVtt 

A'B'=AB cos 6 

©E^ F2| tttt a $|S 2 ] tt-Mtt^F'oltt tta, F 

* attSfe tttt a2)- °|-4rr 37|1- 6, 3 

tt FH- S-tt F'2| y°ll- 44 S, S'tt4^ 4tt 
S'=S cos 0 

0 3Z!StS 

4S9ZHHAI 4 3 Alo|2| 7|a| 

^ tt A(* lf ft, «,), B(*,. ft, ft) am 2 ] Tjefe 


»M — 


m— 


? 2 | #S3 

^aJo| C (a, b, c)oR ttH*H 4°|7frtt u 4tt4-& 
(x—a) 2 + (y—6) 2 + (z—c) 2 =r* 


AB=y(x 2 -x 1 ) 1 +(ft-ft) z +(ft-ft) a 
m§3<H|A1 3S2| LHSS 2 I 2 JSS 
•¥- tt A(x x , ft, 2 ,), B(x 2 , y 2 , ft)°fl tfl«M 

(1) -aS AB* m : n (m> 0, »>0)2S mS=te 4 P4 

4-afe 

p/ mx 2 +nx 1 wft+wft »»ft+wxi \ 
r V W + W ’ »2 + W ’ W + K / 

(2) 4S AB* m '. n (m> 0, n> 0, ml=n)£-3 2)-&Sfe 
4 Q4 4SS 

.-./ mXj—nxi my 2 —nyi mzi—nz x \ 


0g7j«|E| - 

SZHttNSI 

a=(fli, a 2 , « 3 ),o=(Ji, 6 2 , 63)4 nfl 

(1) \a\ =■!a, 2 +a[+a[ 

(2) a=?<=? a x =bi, a 2 =b 2> a 2 =b 3 

(3) a+?=(a I +6 1 , a 2 +6 2 , a 3 +6 3 ) 

(4) a—?=(a 1 —Jj, a 2 —b 2 , a 3 —b 3 ) 

(5) ka={ka u ka 2 , ka 3 ) (tt, 44 1 ) 

S3«|E|o| LH3 

«=(«., <h, a>)j=(K K 4,)°l“l¥fe^S| 

B.7}7\6(O<0<ji)°A Bfi 

a •?= |a| \$\ cos 0 =a,b,+a 3 b 2 +a 3 b 3 

#SSZHI|A| 3321 333 

4 A (ft, ft, ft)* 41 +jL, u=(a, b, c)3l tttttt 4 


2ia*^0||Al 334 ?2| 333 

(1) 4 A(ft, ft, ft)* 444 43 w=(«, 6 , c)<Hl 44tt 
tttt4tt44* 

a(x—x,)+6(y—ft)+c(z—ft)=0 

(2) *4°l C(ft, ft, ft) ola, tt4*4 ttoWrtt^H tttt 
4* 

(x-ft ) 2 + (y—ft) 2 + ( 2 —ft) 2 =r 2 


gom 7|a aid, -a4id3 43, 0 | 3 Z«S, g, 371), gxra, sttEStt, §£ 2 ffi, 5444, P(«, b, c) 


4 IS 441 

• 4 IS 2)41 °|M 

4£4 ^°J an 71 —| ^7114 ^o| 33»o||A1 3fi*^0l|Ai 

§34 334E17) o|#fe 4°| H7|7) 484 2) 

feA| 341 s)7| 4151 40 |e). 

2)41 1_#0| 

m=PQ= (—4, 5, 2)-(-3, 5, 1 ) = (-1, 0, 1) 
^=PR=(^3, 4, 4) — ( — 3, 5, 1) = (0, -1, 3) 

2)41 2_#0| 

n=(a , b , c) 4^1 §1-3 M-Ln, y±«oflA-l 
m •n=( — 1, 0, 1) • (a, b. c) = —a+c =0 
olHS «=c 

a *^=(0, —1, 3) • (a, b, c) = ^b+3c=0 
35.5. 6 = 3c 

a = l < 4 nfl, 6 = 3, c=l®lHS 
n=( 1 , 3, 1 ) 


2)41 3 _* 0 | 

s=PL=(^5, 9, 7) —( — 3, 5, l) = ( — 2, 4, 6) 

_ a _ |lx(-2)+3x4 + lx6 
A 2 +3 2 +lV(^2) 2 +4 2 +6 2 

_ 16 _ 16 
/n/56 3.3 X 7.5 

= 64 
99 

2)41 4 _# 0 | 

25 5x ||-= 164 . 848484 --- 0 l-5.5 O, Ig34 37]^ 4= 

16534. 


24B zfi 
















































m/B/fi §4 S*il 


I. 


©o© 

1 


4g-f-4i4*4&g:»&? 

® ?1t -¥■ 4-9=& tV *§4 5W. 

©tV 31-a 44) ojx) g* A-)3. 4 # ^ Tg* 

tt'g'S 441 sw. 

® tv tv 414 tw-fc ^ 4*fr tv 441 sM-. 

® tv 444 3 441 s-s- tv 4-=- tv *§ 
■a tn sw-. 

® 344441 sfe-^a-a-grtv^^ai a4. 

i-g# 3=14 4°] 

*§4 a ?h 44 s 
1 Q ^ P°M 
Mm l-l-o, 

^ 0 °M 

3 AB^l me] q^. : 



OP=3, 0Q=2, AQ=4«a ufl, # 

0 fe? 

<X> /23 (2) 5 (3) 3/3 

®/29 ®/3l 


334 344 a°] 4 

H.4E)4 ZJ°17> 2 °! 4 
4441414 FG, EH 2) 
N°]4 

3 4), '‘■1-4*8 

DCGH4 44 ABMN 
43-4 4444 ^o]fc? 

4/5 ^ 6/5 


44. 
APS) 4 



® 5 

@2/5 


5 

12/5 

5 


8/5 

5 



xy ^ P3* 

yz sgl AHl 3 Q°fl 
cfl^H 0P=0Q=2 
°li 0P7)- 

3 <$3 1^3 °}^Rr 
44 344 *4 

-fi 0Q7]-y44 <8=4 W4 °14fe 44 37)7)- 
-f°J 41, 4 4 P. Q 4®14 44fe? 

b 

(4, 4 04 S««W.) 
®/2 (D/3 ® 2 

®/5 ®/6 

-2-W 3=14 4°1 ?V 
3444 *a°l7> 1°1 4 
4441414 

IAB + AD — AE | 4 

a=&? 


/ 


H 


B 



/ 


®1 (D/2 ®/3 

@2 ®/5 

-*7 =5444 a=(3, -1, 1), *=(2, 1, 3)41 

41*H (J+6) • (3-26)4 a-&? 

® —25 © —24 ® —23 

@ —22 ® —21 

4-1=8-4414 4=S 0(0, 0, 0)4 44 


4*a*? 

®/2 


® 


5/2 


©M 

® 3/2 


® 2/2 


=ai gzi£So||Ai §Apg°| yo|£ Aft 4 
5i^i ew. 

eon ^ DCGHSf $ vg ABFE^ 

ES A>zj^j DCGH2] ^ ABMN 
3431: Al-zv^ ABFE2] ABMN ^ 

ssl 343314. 

^ 3£ ABFE, ABMN°1 o]^ 3B43 

3-7 1* flaj-ul 4£ 

„ „ o BF 2 2/5 

cos 6* = = —7= = —E— 

BM /5 5 

433 Wbr 3433 

□ ABFEcos 0 =4 x 


S 


eai 4*E£BoiW ^ 3 a[-o|°| 7ia« Att 

4 awi m. 



1 

=fil g^°l OISHSWI tn^K 

eon © 32<y SX^ A- tb ^^1 31 

a] m a 


=fil G h 4 ^E| gal* 0 | 8 ^m, o» oigsM Ajgo| ^ 
o» Afi A 3M 

eon PQ±AQ 

A V A|*-| OPQfe ^z^y-zi-l! °1-H-S. 

PQ= v / 2 2 +3 2 =/13 
a aJ-zv^ AQP£ 

AP = /4 2 +(/l3) 2 =/29 m@ 


P^2 cos //, 2 sin -y, oj, Q^O, 2 cos J |-, 2 sin ^ 

P(l, /3, 0), Q(0, /3, D^l-H-S 
PQ = /2 


a® 


eai SB«|e| 2| S^oil rH5i EBS=1! oigsM ^Eio| 
zl AS a 5i^il m. 

eo|| AB+AI)—AE=AC^AE=EC 0 l-S.S 
IAB+AD-AEI = | EC | =/l 2 +l 2 +l 2 =/3 m® 


eai SB«|E|2| LH^# ^*v 4 OI7HI rn. 

eon a + b = ( 3, -1, l) + (2, 1, 3) = (5, 0, 4), 
a-2b=(3, -1, 1) — (4, 2, 6) = (-l, -3, -5) 
olHS. 

(fl+6) • (a-2b) = (5, 0, 4) • (-1, -3, -5) 

= -25 a® 
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£HE#z.k>M S3 33 A|-o|°| 7-|a® 

4i h 4 swi ew. 

eon x-i=y+i=-^=#s.-^.e.’S 

x=t+1 , y=t-l, z=3t°]5.£z 43 / 33 
444 4 P3 afsfe P(f+l, t- 1, 3/) 
34. 

OP=v'(/+l) 2 +(if-l) 2 +(3^) 2 
= /ll/+2>/2 
443 0P3 3443/234. 
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=si 4*ES4oiW 334 330| mm 

* o|g43 £X|» sHltt 4 33 44. 

#o|| *g 4 2x-y+az=^ 43^4-i-rc, 

43 ~X=^ = ^9] 4434* 
u^r^L 43 

n=( 2, —1, a), u = ( — 1, 4, 2) 

334 3] 730] lg*g|*j-3 JjL «lE] w, 4 
43-5-5. W • M = 0°flAi 
(2, -1, a) • (-1, 4, 2) =0 
-2-4+2a = 03-H-5 a = 3 


[s«s p. 221 ] 
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®T 
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©| 
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10 E % A(0, 8 , -7),B(1, 5, -3) 
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3 pab 2| a°)s| 3*a* k^3. a n, m 
a-gr? 

©25 © 26 @27 

© 28 © 29 

©@© - 

11 A-ft# afjul- a°| 

E3P, 

S ^H+E -T- 'S'fi a, 

(9 33 ^0)2, ¥ 3 
A, BE E W or, /9 

3 as 33 333. ZPAB=|-. 

ZQAB=P, AQ=PQ°151 E M 

4 

3Efe 33 3.7]* flal-jl HU, cos 03 a* 
*3-33. 


12 -Ml 3 A (o, 1 , 2 ), B(3, b, 4), C(5, 6 , c)* 
33PS AS SRr *3*8 ABCS] E3I**3 3 
S3G(7, 8 , 9)°J HD, a+b+cm a**33 
= 1 -. 


13?=(1, 2, 3), *=( —1, 5, 2),c=(2, 4, 0) 
3 31, E «|EH a-t, a-c7\ 3Efe 3 0-]a 
3**333. car, o< 0 <a-) 


i-MISIS 

14 *83 x+2»+22-9=0°| x 3, jr3, 2^3 »V 
3E 3* zfy A, B, C3S 3 HU. AB ■ AC 
2) a* *3fc *3 333 3* 3*333. 


1 * 11 = 1 * 

15 3**3°M All 3 A(4, 2, 4), B(3, -2, 1), 
C(o, 7, 1)* 33* *3 *33 yz W 3 
°fl Si* °J, 3 *3 aV3#3 zj oW y Sfe # 

°i 333 ■a* 3 * 333 . 





10 

=±t| 4a*4oM ^ 44 * 44 4 4°5 Elw&lxfe 
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=ai 4agZioilAi All 3 # x|l^ @34 m a^o|°| j\ 
a» 4 2i7ll m. 


* 0 || 

x —0 
1-0 


^ A, B# 44 -^ 3 x 14 4434: 


y —8 
5-8 


z~(~7) 

—3—(—7) 




eon A]i 4 a, B, c# 34-3 3 g 44 

ax+by+cz+d= 0°14-51 

— 3a+Z)— c+d=0, —5a—5Z)+c/=0, a+^+c+a , =0 
°] < S^ H o > 43# S°lAi a, b, c# A V A V ds. 4 B FM1’S 

a=~d,b= —| d,c=—~d .® 

°H c/4001-H.s ^44 4433: 

-|- dx — ^rdy —|-Jz+(i = 04lAi Zx— 2y— 6z+5 = 0 
3-4-Ai 444 44 3 x- 2 z/- 62 + 5 =o A>oi 3 33 ^ 


I 51 _ 5 

7 3 2 + (—2) 2 + ( — 6) 2 7 




r _ y ~8 _ z+i 

x -3 4 


x=t, y=-Zt+8, z = 4^-73-5.S 43 AB 34 44 
333 3-s^ (t, —3^+8, 4f-7)s ^§T 23 5i3. 
°M 4 4+z/ 2 +z 2 =i4 44] O(o, 0 , 0 )°113 43 AB 
i ^3 434 m-=r H4 43 OH±AB°1hs 

(t, —3^ + 8, 4/ — 7) • (1, - 3 , 4) =26^ — 52 = 0 
44 A 1 / = 2°lHS. H(2, 2, 1)3 JL, 

OH =/2 2 +2 2 +F= 3 3 4. 

33 43 AB 34 44 4 x 2 +y 2 +z 2 = 1 34 4 P 


24S z@ 

































4°1W WWW ^|*?tOH-l=2oljI, 

M=v'(1-0) 2 +(5-8) 2 +{-3-(-7)} 2 =/26 

4W^ PABW ^°1W 
A; =y x/26 x 2 =/26 HS. 
k 2 =26 m© 

11 

=fi| Sl-figZKHIAI A W20I 0|Afe 2|—| H7» AW 4 
2MI ww. 

eon AB=a3.A-AW 

xiz>A>zv^ ABPW1W EP=j3a 

x]z|-a>zV^ ABQW1W BQ=«, AQ=PQ=/2a 

o]hs bq 2 +pq 2 =bp 2 

4W-W 44^ BPQA ZBQP = 90° W. W 444^8 °1 
HS 


14 

sal g^4 4a^4 WWA W* AAA A 

4WW°| lhw* AW A 2MI WW. 

M 0 || A(x, 0, 0), B(0, y, 0), C(0, 0, AW-A AW W1 
W A, B, CA tt WW ^ois. s 
.2—9 = 0, 2z/ —9 = 0, 22—9=0W1W 

n 9 9 

x=9, y=Y> z= y 

4W-W A(9, 0 , 0), B(o, y, o), C(o, 0 , y^o]HS. 
AB=( —9, y, o), AC=(-9, 0, y) 

AB • AC=81 a 81 

7g 


«« 44 

*H9 Si 

U lla 

ana ura 

Ail S A, B, C°| Wa AsPI 

40% 

¥ «|E| AB, AC ASPI 

40% 

S ASPI 

AB • AC Asp 1 

20% 


cos 6 


_ BQ 
PB 


a 

[2a 


J3_ 
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m 
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12 

=a| WfiAWoM WWWW AWSWW AW 4 SI 
Til WW. 

MO|| (A+|+5_ ) M+& t 2444c ^ =(7| 8 _ g) 
°M a=13, 6=17, c = 21 

WW-W tf464c = 51 a 51 


13 

=a| ^figW 0 l|A| A *WS1WW 01^4 WW 3.7\m AW 
4 2MI WW. 

MOM fl-6=(l, 2, 3) — ( —1, 5, 2) = (2, -3, 1), 
a-c=( 1, 2, 3) — (2, 4, 0) = (-l, -2, 3H-2.3. 

_ 2x(-l) + (-3)x(-2)+lx3 

y2 2 +(-3) 2 +i 2 y(-D 2 +(-2) 2 +3 2 

= x 

2 

W-sfAi ^yWW. mf 


15 

sal WAAWOM ah w# WWW AW WWW* AWW 
sHSW 4 SMI WW. 

#o|| AW ^WW W4tl-P(0, 6, c)S 
AP 2 = 6 2 — 46 4 c 2 —8c436 
KP=6 2 4464c 2 —2c414 
CP 2 = 6 2 -146 4 c 2 -2c450 
AW WWf-W W °1 A AP=BP=CP W HA 
ap 2 =bp 2 =cp 2 

AP 2 =BP 2 iA-j 4643c=ll 
KP 2 =CP 2 °M 6=2 

6=2, c=H5-S 444 AW WW4W W°14 


cp=yo 2 4( 

*H = 715 

-5) 2 A0 2 = 5 

15 

o^ir— 

*H9 Si 

“Ho 


AW 54! P°l *|a SSp| 

20% 

tm 4S 

ap 2 ,bp 2 ,cp 2 ASP | 

30% 


ap 2 =bp 2 =cp 2 S ogsioi 5°| £|® A©PI 

40% 

S ASp| 

A°l &PIS°| SOI A§PI 

10% 
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^miL $fe4, ZL gp \§ 444 OflL-]nflO|^ <§5]- 

44 oflqni|o|^o|El-3i 44 3E]4 12 ^ 9 ]- 

# 4#44 @4 44 ofl 

4444 <gs]# oir=-oi\fl sjA)- <444014 5@42. 

444 44444 441 91# 4 444 444 4 
4#4#42$W. 

EjAfe 44 44444# 9lHfe 5)47]- o^y 34 
4 444 H44# ^ ^J= 4 4 S)A41E1|, 

444 m <§4# 9M4 7)4 *|*H9b 
9l°3ir£nM# = 





■4 


HBflAi 5)AH|Ai nj- 
@■0)41 iSaajos 444# 40)fe 7fl44# 4# 

31 ZL 7fl444 ^@4# 444A) AI45)- ^ 


4444£# 4=4 S)A@ 4 44444. 
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Sj-2]-3X^ 5g## MHHSj 7]^##5H <<yH5]]C]l-(The incredible)), MS]M &X}A-\ xHMI 
toioH^c^g <7]|5)o] 7fl<a(Geri’s Game)®#® o|®n]|ol#ol °1 § <7115 

3 ® Tilsit warn a-h a® 3 ## 13 #® 3 

t®# ### oi#§® ?mom m^m. 

SjA)-0) oflqnflo]# 3#X)-##A13 7l^t[2]oflH&e]5)o]xHg 
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2R(H 


go\ 

2R01 


<-i> 

mg 

inner product 

F*3f* 


hypothesis 


<■=> 

7 Ms. 

CD— 1 — 

decreasing 

: &'P 

gtfg 

polynomial 



radical root 


r [-oho 

polynomial function 

#'111115 

7l^_ 

conclusion 

Seism 


unit vector 


(stf°i) atfg^i 

associative law 


Q|-3hAI 

1— - O —1 

monomial 

IfUIit 


coefficient 

\m 

wsj 70 

closed interval 



factorial 

mm 

mg 

contraposition 


as) sg 

multiplication principle 


tHg 

correspondence 

mm 

gyajEi 

space vector 


tH£J 

substitution 

ftA 

a® 

coordinates in space 

^FeSJSII 

tHgo|§ 

reflection 

mmm 

gu\ 

common ratio 

&j± 


addition theorem 


10.01 
o —1 

codomain 

m. 


derivatives 

HiH5 

HZXlSh 

O td td 

empty set 

□ 


independence 


g*l 

common difference 

7m 

g^AIH 

independent trials 

SiLtSSf 

n-y 

line of intersection 

xSI. 

gg 

radius 

fills 

JUStl 

intersection 

536^ 

gug 

similar term 

mmm 

(Slf-I) JaH-g*] 

commutative law 

XJ&ilJj 

g S AfO|o| Tjsj 

distance between two points 


70 

interval 

UFo^l 

c S syo| W*l 

De Morgan’s law 


7^77^ 

quadrature by parts 


gu|^4 

geometric series 

mtms 

flfera §e| 

inductive definition 

i§SM£« 

gu|gl 

geometric sequence 

mtsm 

SlUS 

reduction to absurdity 

iiiiii 


geometric means 


70 

extreme values 


^.717^.01 
o^\~r ^ 

arithmetic sequence 

^msm 

7<^ 

local maximum 

SA 

HASH 

arithmetic means 


=LO\7Y 
—1 >v! UA 

local maximum 


<S> 

33 A 
— I- 1 - 

local minimum 


alc|°i 

radian 


337^7 V 

—1 HA 

local minimum 


g~L 

logarithm 


gtK&) 

limit (value) 

@S 


logarithmic function 


33 

i _ 

root 

SB 

«e| ga| 

Rolle’s theorem 


330\ 33A\ 

1 — — 1 CD 1 

quadratic formula 

SB— 

<a> 

5S 

radical sign 

SBSS 

□H7HS^ 

parameter 

mms 

137^. 

bzl - ! - 

series 

ms 

@*ll 

proposition 


3421 if 

sum of series 

ms—'S 

H-g-g 

population variance 

7'7i& 

mzi 

expected value 


Hb|g 

population ratio 

mm 

om?\ 

slope 


H3E1 

population 

7mm 

<>-> 

HSg 

population mean 

77V 

L^X|§E| 

remainder theorem 


sa-g-^x) 

population standard deviation 

7mmiMM 

LHS 

internal division 

rt-9- 

ga|g 

irrational number 

mms 
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§oi 

2R0) 


§01 

2R01 

tw 


irrational expression 

SIM 

Ah-^- o h 

OT o 

constant term 

imm 

^a|&4 

irrational function 

insist 


common logarithm 



infinity 

&P1A: 

(Stf°l)A|^h 

disjoint 



differentiable 


4^a=i 

convergence 

>m 

□ IS7j|4 

derivative 

mmm 

xl 

sequence 

mn 

□ |w«o| 7 |M §a| 

fundamental theorem of calculus 

mm 

vi y a 

mathematical induction 

wmmm& 

o|S7j|4=S 

method of undetermined coefficients 

*$f**Stfi 

oj-XH 

mathematical probability 

mmimm 

□1^14“ 

unknown 

MDiSt 

£Z_igiH- 

instantaneous rate of change 

SSFeUSMW 

(^n°|) H 

base 



ordered pair 

jow» 

<«> 

-A- 0=1 

TT ^ 

permutation 


y&SKeiisD m 

half closed(open) interval 


A|S 

initial point 

m 

uj-Aj- 

divergence 

Mt 

A|sS 

ray 

mms i 

UhSttHIpJ 

o o — i ‘—I 

direction vector 


ai« 

trial 

si^T 


exclusive events 

f mm* 

AIOI 

—I— 1 HA 

numerical value of expression 


S-yiaiEj 

normal vector 



confidence interval 

fifMK 

«|e| 

vector 



confidence coefficient 

fill® 

B|Ei°| 

component of vector 


AIZL 

S l_ 

real root 

SltR 

a)Ei°| =L7| 

norm of vector 


Al-V 

^T 

real number 

mm 

Bj c|-o|ojna 

Venn diagram 



real number multiple 

XK1B 


point of inflection 

**IA 

Al-A- bd^. 
si—rnr 

real part 

KftSPfV 


complex number 

m.mm 

MkZLAj 

hyperbola 

Miasm 

td^AI 

TO —I 

inequality 


MHO.AHOI 2D. A | AH 
o — i i_!— 1 — i .a. □ 

vertex of hyperbola 


td “ XH^tH 
i l!_ -iir td 

integration by parts 


MHO. AH 01 XHZLAH 
o-i lJ—1 □ i— i_! 

asymptotic line of hyperbola 


tdUTIIfh 

1 d_ td td 

subset 


M&AjO| 

principal axis of hyperbola 

Miasm— ±it 

fcdtig- 

partial sum 


M&AjO) gAI 

center of hyperbola 

Miasm— 4-'L' 

tdXH 

T O 

negation 


MhZLAI OJ A AH 
o —l 1—1—1 — *— Cl 

focus of hyperbola 

Miasm— sha 

tdxHAH^. 

T O -IlT 

indefinite integral 

'T'/Hfilfu' 

<o> 

^h°| ^a|sl 

rationalization of denominator 



x-intercept 


(g*fo|) «uns^l 

distributive law 


,r£|-±t 

^-coordinate 


|§<2^. 

discontinuous 



x-axis 


<A> 

o|ARH 

complementary event 


Afo|& §a| 

intermediate value theorem 


olStf 

complement 


A|-°] 

sine 


Ol 

— i 

converse 

m 

A^tf4 

sine function 


^liT 

inverse function 

msm 

S4u| 

trigonometric ratio 

=mt 

1—1 td EE'H O CD — I 

simultaneous linear equations 


My hSh^ 

□ —i i=iT 

trigonometric function 

=nmm 

L-! td 5 a Ito —1 

simultaneous linear inequalities 


a^oi §a| 

theorem of three perpendiculars 

=mn— $n 

CF\^L 

continuous 


S^rtf-r 

constant function 

2iSti3a*St 

0^51-^ 

continuous function 

iEWSif 
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2R01 


%0\ 

2R01 



continuous random variable 


ij*is4 

linear function 

-xmm 

§5J ^L7j 

open interval 


a— 14# 

random sampling 

ffittedi 

gSR 

zero vector 


<*> 

ym* 

y-intercept 



natural logarithm 


v^Sl 

y-coordinate 


AK34—1 Stl 

partitions of natural number 

i mm— #sy 

y # 

z/-axis 


AH« A|-^ 

—ilC on^ 

integral constant 

ijs^s 

SI5WI3S 

perfect square(expression) 



expansion 

SFjI 

2|g 

external division 


S7HS 

expansion 

SfPlifc 


right-handed limit 

£HEK 

£!4iAl 

total inspection 


$4 

element 

ftM 

S*1ISS 

universal set 


O|>-O=l 

73 nr s 

circular permutation 

MJI15J 


absolute inequality 

igitisiifc 

as 

origin 

JKIi 


normal distribution 


a^iaiEi 

position vector 


Sal 

theorem 



rational expression 

WH it 

SA19 

orthogonal projection 

MiB 

#ain4 

rational function 

Gmmm. 

3S 

definition 


S.Sf^ 

implicit function 

mmm 

AHoloi 

o — 1 ~I 

domain 

zm® 

0|7)|Elf4 

second order derivatives 

-PiSiSSSt 

AHAH 
o —i nr 

definite integral 


oias 

dihedral angle 

=ffift 

*1131 

square root 


Ol^ZfPJ 3 

faces of a dihedral angle 

—lift— Si 


condition 


0|£Z|°j y 

edge of dihedral angle 

=ffift — il 


conditional probability 

mm’m 

Ol^ZfPJ 3.7\ 

measure of a dihedral angle 



synthetic division 

mmt 

oississi 

discrete random variable 

mmmm 


combination 


o|xRS 

quadratic curve 

-XM& 

^ A 
o — 1 

dependence 

'im 

o|*KSSS 

quadratic equation 

-xmm, 

^.AH 
<=> 1=1 

terminal point 

$*!£ 

01*1114 

quadratic function 

-XMM. 

*RS 

left-handed limit 


oil! 

transposition 

mn 

s|a 

coordinate 

Jill 

0 Ilf 7114 

binomial coefficient 


ssrs 

coordinate space 

llI^HS 

oitfsa 

binomial distribution 


SS# 

coordinate axis 

1III4 

OlffSBj 

binomial theorem 

-H$il 


coordinate plane 

1111® 

o|^ 

factor 

mm 

47| 

period 


OJ4&5H 

factorization 


47114 

periodic function 

iSMft 

°i4gs.i 

factor theorem 

mcts 

c5T1— 

multiple root 

SIM 

HHH 

one to one correspondence 

-fi-nj« 

C_5 —1 Li_ S 

repeated permutation 

mmm 

HHHill 

one to one function 

-fi-stst 


repeated combination 

SM1§ 

QJHJZJ 

general angle 

—ilxft 

§s 

midpoint 

+1A 

IMS 

general term 

-mm 

§71 

increasing 

mu 

QJ-T-LLIhAHAI 

S'M O O —1 

linear equation 

—XMM, 

ZS.CM 
o o 

proof 

IfBJj 

^ a |-t-<o —1 

linear inequality 

-xpma. 

fcd 
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increment 
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§oi 

2R0j 


§oi 

2R01 

tF*F 


exponential function 

nmm. 


parabola 

liiMMt 

*]E|*Jtf 

truth set 

mm-k 


vertex of parabola 



proper subset 


M#-y£i 53 

directrix of parabola 

jaws- mm 

*1^ 

antilogarithm 

mM. 


focal point of parabola 

1M»S- mii 

Al oh 
bd bd 

set 

m-k 

MS-yo] g 

axis of parabola 

1M»I- 14 

xjsho| t^h 

partition of a set 

m-k—o-m 


sample 

II* 

<*> 


sample variance 


*1^ 

degree 

xm 

aMH|g 

sample rate 

fi* ttm 

*1311 

difference set 

m%-k 


sample survey 


Sled ■ 2i|g §a| 

maximum—minimum theorem 



sample mean 



absolute maximum 

Itg 


sample standard deviation 



absolute minimum 

ltd'- 


standard normal distribution 


gS 

estimation 

«t$ 

agtf 

standardization 

wwt 

ggiZd 

sufficient condition 

Kwm 

nlElnajA 33 

Pythagorean theorem 


x|« 

range 

\m 


necessary condition 


*IS13“3 
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